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BBEJAEHHE

Hacrosmee ITocobne no aHaqHTHIECKOMY KOHTPOJIO NPOMBINUICHHBIX BHIGPOCOB IOCBAMICHO
METOAaM H TeXHHIECKHM CPE/ICTBAM KOHTPONA HOPMATHBOB NIPEJIEIbBHO JONYCTHMBIX BEIOPOCOB 3arpsis-
HSAIOIMX BEIecTB B arMocdepy.

PykoBoacteo cocronT B3 7 pasfiesioB.

B paspene 1 paccMOTpeHBl METOABI H3MEPEHAS NMapaMETPOB ra30BLIX INOTOKOB (TEMIeEparypa,
[laBJIcHHE WIH Pa3spexeHHe, CKOPOCTh, BIAXHOCT).

B pasnene 2 paccMOTPEHEI METOAHYECKHE OCHOBH KOHTPOIA KOHIEHTPAIMH 3arpA3HAIONMX Be-
HIECTB B BRIGpOCaX ¢ MOMOMBIO MHGO N1aGOPaTOPHEIX METOMHK BRINONHEHHS M3MEpEeHHH MacCOBOM KOH-
LIEHTPAIXH, MO0 C IMOMOIIBIO Ta30aHATH3aTOPOB KOHTPOJIA IPOMBIILICHHBIX BHIGPOCOB.

B pasgene 3 maHn1 peKOMEHAAIHH ONpPEAENCHHA BEIOPOCOB MO pe3yJbTaTaM HHCTPYMEHTANBHBIX
H3MepeHH#, BKII0Yas aHANHTHIECKH KOHTPONb BHOPOCOB B YCJIOBHSX HECTAI(HOHAPHOCTH BBIOPOCOB.

B pasaene 4 npuseneHnl TpeboBaHHA K XHMHYECKHM JabopaTopHaM, OCYIIECTBIIONIHM KOH-
TpPONB BHIOPOCOB.

B pasgene 5 paccMOTpeHE! Tpe6oBaHHA TEXHHKH 6€30NaCHOCTH IPH OCYIICCTBICHHH aHAIHTHYC-
CKOTrO KOHTPOJI1 IPOMBIIICHHEIX BEIOPOCOB.

B pasnene 6 mauni pekOMEHAAIMH 1O NPUMECHEHAIO HHCTPYMEHTAIBHBIX ¥ PacYETHBIX METOHOB
onpe/eJIeHHs. BETHIHH NPOMEINUICHHERIX BRIGPOCOB.

B pasnene 7 mpencraBneHb! 3aKOHOAATENBHEIE aKThl, HOPMATHBHO-TEXHHYECKHE JNOKYMEHTH H
JIMTEpaTypa.

TepMHAHLI, ONpeReIcHAA H COKPAIEHHs

BpeaHoe (3arps3Hsiolniee) BeulecTBO — XAMHIECKOE WIH OHONOTHYECKOE BEINECTBO, THOO cMech
TaKHX BEIIECTB, KOTOPhie COAEPKATCSA B aTMOCHEPHOM BO3/yXe H KOTOPHIE B ONPEACIEHHBIX KOHIEHTPa-
LHSAX OKA3BIBAIOT BPEAHOE BO3ACHCTBHE Ha 30POBBE YE0BEKA H OKPYXAIOINYIO CPEAy.

I'azoanann3aTop (aHaIM3aTOp ra3oB, ra30aAHAJMTHYMECKHH NPHGOP) — CPEACTBO HM3MeEpeHHid,
TpeaHa3HAYEHHOE I KOJMICCTBEHHOr0 ONPERENEeHAS XHMHIeCKOTO COCTaBa ra30BOH Cpebl.

T'azoanaau3aTep aBTOMAaTHYeCKHH — ra3oaHalM3aTop, NPOH3BOIALIHA 6e3 HEMOCPEACTBEHHOro
y4acTHA 4e/oBeKa H3MEPEHHA H BCE ONEpalliy, CBA3aHHKEE ¢ 00paboTKOH pe3ynsTaToOB HIMEPEHHit, HX
perucrparnneii, nepenadeii JaHHLIX WIH BHPaboTKON yIpaBIsAIONIEro CHIHANA.

l'azoaHann3aTop MOAYABTOMATHYECKHIH (aBTOMATH3HPOBAHHBIN) — ra3joaHaNH3aTOpP, MPOU3BO-
DANEMH B aBTOMATHYIECKOM PEXMME OJHY HIIM 9aCTh H3IMEPHTENBHEIX ONepanui.

I'azoaHaH3aTop CHENHANH3MPOBAHHOIO HA3HAYEHHN — ra30aHANH3aTOP, HMEIOIMH OrpaHHYCH-
Hyl0 00/1acTh NPHMEHEHNs M NpEAHA3HAYCHHEIH [ IKCIUTyaTallHH Ha O0BEKTaX OmpeJCJICHHOIO THIA
(THIIOB) ¢ KOHKPETHHIMH XapaKTEPHCTHKAMH — KaYeCTBEHHEIM XHMHYECKHM COCTABOM M (PM3HIECKMMH
TIapaMETPaMA aHANH3HPYEMOH ra30BOH Cpebl.

I'azoananA3aTop YHABEPCANLHOr0 HA3HAYMEHHS — [a30aHAIM3aTOP, HMEIOMHUH IHPOKYIO 001acTh
NpHMEHEeHHs 6e3 yKa3aHus THIIOB U XapaKTEPHCTHK KOHTPOJIHPYEMBIX 0OBEKTOB H MPHMEHAEMBIH B CO-
BOKYIHOCTH C MCTONHKAMM BLITIONHEHHA HIMepeHWH, pa3spaGoTaHHBIMM U1 KOHKPETHBIX H3MEPHTENIb-
HEIX 337a9.

3arpsisnenne arMocepHOro Bo3AyXa — NoCTyIICHHE B aTMocepHBIH BO3MYX WIH o0pazoBaHHE B
HEM BPEHBIX (3arpA3HAIOMMX) BELIECTB B KOHLEHTPALMAX, NPEBHIMAIONIHX YCTAHOBJICHHBIE FrOCYAapCT-
BOM THTHEHHYECKHE H IKOJIOTHYECKHE HOPMATHBHI KadecTBa aTMOc()epHOro Bo3ayxa.

HusenTapu3anus BbIOPOCOB — CHCTEMATH3AIHA CBEJICHUH O pacnpeleleHHH HCTOYHHKOB Ha Tep-
PHUTOPHHA, KOIHYECTBE U COCTaBE BRIOPOCOB.

KonTpois 3arps3Henus aTMoc(epbl — IPOBEPKA COOTBETCTBHS COAEPKAHMA 3arPASHAIONIMX aT-
Moc(epy BeIIECTB YCTaHOBIEHHLIM TpeGoBaHHAM.

Boifpoc 3arpa3HAIOMEro BeliecTBa U3 HEOPTAHH30BAHHOI0 HCTOMHHKA — IPOMBILUICHHbIH BhI-
6poc, nocrynaronmii arMocepy B BHE HEHANpaBJICHHBIX MOTOKOB ra3a B pe3ylbTaTe HapyIICHHS rep-
METHIHOCTH 000pYNOBaHHA, OTCYTCTBHS WIH HEYIOBICTBOPHTENBHOH paGoTH IO OTCOCY ra3a B MecTax
3arpy3KH, BHTPY3KH WIH XPaHEHHS MPOXYKTA.

Opranv30BaHAbIi NPOMLIILIEHHbIH BHGPOC — NPOMBIIUIEHHBIH BBHIGPOC, NOCTYNAKOMHKH B aTMO-
cthepy depes cHENHATBHO COOPYKEHHBIE ra30Xosl, BO3AYXOBOABI H TPYOHI.
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IorpemmocTs pe3yAbTaTa H3IMepeHHI — OTKIIOHEHME Pe3yIbTaTa H3IMEPEHHH OT HCTHHHOIO (feH-
CTBHTEJILHOT0) 3HAYEHUA H3MepAEeMOil BEIMIHHH.

OTHOCHTeIbHAS NOTPENIHOCTD H3MEPEHRS — NOTPENHOCTh H3IMEPCHMSA, BLIPaXCHHAA OTHOIICHH-
eM abCoMOTHOM MOTPENHOCTH H3MEPEHHs K AeHCTBHTENLHOMY HIM M3MEPEHHOMY 3HAY€HHIO H3MEpse-
MOH BEJIHYHHBEI.

AGCoI0THAS NMOIPEIIHOCTh H3MEPEHHN — IMOTPEIIHOCTL H3MEPEHHA, BHIDAKCHHAs B €IMHHLAX
H3MEPAEMOH BEJIHIMHEL.

Ipenean! gomyckaeMoil MOrpelIHOCTH H3MePEeHHS — MaKCHMAILHAA NOTPEOIHOCTh H3MEPEHHA
(mmoc, MHHYC), IONyCKaeMast JUIA JARHO# H3IMEPHTE/NBHOM 3anayn.

IpeneabHo JOMYCTHMBIH BLIGPOC — HOPMATHB IPEAETHHO JOIMYCTHMOTO BEIGpoca BpeaHoro (3a-
TPA3HAIONIETO) BemecTBa B aTMOChEpHBIH BO3AYX, KOTOPhIH YCTaHABIHBACTCA 1A CTAMHOHAPHOIO HC-
TOYHHKa 3aTPA3HEHNA aTMOC(hepHOro BO3AYXa C Y4€TOM TEXHHIECKHX HOPMaTHBOB BHIGpOCOB H (oHOBO-
TO 3arpA3HEHH aTMOC(HEPHOrO BO3/yXa IIPH YCIOBHH HENMPEBHIMEHHA JAHHKIM HCTOTHHKOM THTHEHHIE-
CKHX H 3KOJIOTMYeCKHX HOPMAaTHBOB Ka4ecTBa aTMOC(hepHOro Bo3ayxa, NpeaeibHO AOMYCTHMBIX (KPHTH-
YeCKHX) Harpy30K Ha 3KONOTHIeCKHE CHCTEMBI, APYTHX SXOJOTHIECKHX HOPMAaTHBOB.

Hpumeck B aTMoc(epe — pacceaHHOE B aTMOC(EPE BEMIECTBO, HE COACPIKAIIECEC B €C MOCTOAHHOM
cocTase.

IpoMBIlI/ICHAAS OYHCTKA I'a3a — OYHCTKA Ia3a C UENBI0 NOCAeAyIomel YTHAH3AMH WK BO3BPATa
B NIPOH3BOJAICTBO OTAEIEHHOrO OT I232 HIIH NPeBPallleHHOro B GE3BPEAHOE COCTOSHHE NPOAYKTA.

Camn‘apﬂal OYHCTKA I'a3a — OYHCTKA rasa 0T OCTaTOYHOIO COZEPKAHHA 3arpAIHAIOIIEINO BEMIECT-
Ba, MOpH KOTOPOI‘:I obecrreunBaercs  cobmoaexne YCTaHOBJICHHBIX [UIf NOCJACAHEro IpPEACIBHO-
AOIMYCTHMBIX xonuempamxﬁ B BO3{yX€ HaCCJICHHBIX MCCT HIH ITPOH3BOACTBCHHHIX NOMEIEHRH.

TexHuueckuii HopMaTHB BLIGPOCa — HOPMATHB BHIGPOCA BPeAHOTO (3arpA3HAIOICIO) BEIIECTBA B
aTMocepHbIit BO3MyX, KOTOPbIif yCTaHABIMBAETCA I NCPEABHXKHBIX H CTALlHOHAPHBIX HCTOYHHKOB Bbl-
6pOCcoB, TEXHONOIMYECKHX IIPOLIECCOB, 060PYNOBAHHA H OTPaXKAeT MAKCHMANBHO [JOMYCTHMYIO MaccCy
BRIGpOCa BPEHOTO (3arpA3HAIOMIErO) BEMIECTBa B aTMOC(EpHEIH BO3AYX B pacueTe Ha ¢AHHHIY NPOIYK-
ITMM, MOIITHOCTH, IpoGera TPaHCTIOPTHBIX HIH HHBIX NIEPENBIKHBIX CPEACTB H APYTHE OKA3aTENH.

Coxpalienns

I'BC - rasoBo3gymisas cMech

I'OY - ra30049HCTHOE YCTPOHCTBO

3B - 3arps3HqIOMIEee BEMECTBO

VB — HCTOYHMK BBIAENEHHS 3aTPA3HAOMHUX BEMECTB
H3A - MCTOYHHK 3arpa3HeHHs arMocdepsl

KXA ~ xonH4ecTBEeHHbIH XUMHYECKH aHAIH3

MBH - MmeToamKa BBINIOIHEHAA H3IMEPEHHHA

HJI — HopMaTHBHAA ROKYMEHTAlHUs

OBYB - 0pHeHTHPOBOYHO Ge30MacHkIi YpOBEHb BO3ACHCTBHA
III'Y — npUIera30049MCTHAs YCTaHOBKA

I1IB - npeaensHO AOMyCTHMEIR BRIGpoC

I1JIK — npefienbHO JOIYCTHMAsK KOHIEHTPANHs
CCBT - cucrema craHaapToB GezonacHocTH TpyAa
TB - Texuuka 6e30macHOCTH

OCHOBHBIC TIOHATHS H OTIpEfeNeHHA B JaHHOM AoKyMeHTe coorBercreytor FOCT 17.2.1.04-77 1], a
TaKoKe CIpPaBOIHOMY Nocoomio [2, 3].



OBIIHE [NOJIOXKEHHUA

Hacrosmee Ilocobue no aHamMTHIECKOMY KOHTPOIIO IIPOMBINUIEHHEIX BHIOpOCOB pa3paboTaHo B
COOTBETCTBHH CO C/IAYIOMMMH 3aKOHOAATENHEIMH aKTaMH:
® 06 oxpaHe okpyxatomeit cpensl. DenepanbHeii 3akoH oT 10 auBapa 2002 r. Ne 7-03;
¢ 06 oxpane aTMocdepHOro Bo3ayxa. denepansubiii 3akoH o 4 Mast 1999 r. Ne 96-D3;
* JlonoxeHHe O rocyAapCTBEHHOM KOHTpoJ€ 3a oXpaHOH arMocepnoro Bosgyxa. IlocraHoBieHue
IIpaBurenscrBa Poccuiickoi @epepamum Ne 31 ot 15 ausaps 2001 r.;
o Tlonoxenne 0 rOCyAapCTBEHHOM y4eTe BPEHBIX BO3/eHCTBHI Ha aTMOCGEPHEIH BO3XYX M HX HCTOY-
HukoB. [locranosnenne [IpasntenscTsa Poccuiickoit Penepamum Ne 373 ot 21 anpens 2000 r.;
¢ [Ipukas Munnpuponsl P® or 31.10.2008 Ne 288 "O6 yreepxkacHHH AZXMHHHUCTPaTHBHOIO PEraMeH-
Ta PepepanbHON CIYKOH MO 3KONOTHIECKOMY, TEXHONOrHUECKOMY M aTOMHOMY Ha[30py IO HCHMOJHe-
HHMIO TOCYAapCTBEHHOH (PyHKIMH IO BEYIade paspemieHuii Ha BROGPOCH, COpPOCH 3arpA3HAIONIMX BEILECTB
B OKpYXaIOIIyIo Cpexty”.
¢ [Ipuxas Muunpupons P® or 31.10.2008 Ne 300 "O6 yrBepaacHHH AIXMHHHCTPaTHBHOTO PErlaMeH-
Ta GenepansHoii cnyx6bI o Ha30py B chepe NPHPOAONONE30BARHS O HCIIOMHEHHIO FOCYAapCTBECHHOM
(bYHKUHH [0 KOHTPOJIIO M HAA30pY 3a COOMIONEHHEM B MpefeNax CBOeH KOMIIETCHIMA TpeGoBaHHH 3aKo-
Hopartenscrsa Poccuiickoit @epepannu B 06nacTy 0Xpasbl arMochepHOro BO3AyXa”.
¢ 06 ocylecTBIEHHH FOCYIapCTBEHHOTO KOHTPONA B 06/aCTH OXpaHEI OKpyXaromeit cpetsi (rocynap-
CTBEHHOTO dKoJiormieckoro koHTpois). Ilocranosnenne Ipasurenscrea PO Ne 53 ot 27.01.2009.

1. METO/Ibl H3SMEPEHHA HAPAMETPOB I'A30BbIX IIOTOKOB

1.1. TpeGoBaHHnA K MeTOANKAM H NPUGOPaM H3MepeHHs a3POAHHAMHYECKHX HapaMeTpoB BbIGpo-
cOB

CraunoHapHBIe HCTOTHHKH BHIOPOCA BPEIHEIX (3arpA3HAIONIMX) BEMIECTB B aTMOChEpHEIH BO3-
IyX Tnoapa3fendiorcs Ha xsa THna [4]:

- HCTOYHHKH C OpraHH30BaHHEIM BEIOPOCOM;

- HCTOYHHMKH C HEOPTaHM30BaHHBIM BHIGPOCOM.

INonapnsiomee GONBPIIMHCTBO HCTOYHHKOB 3arpA3HEHNA arMocephl OTHOCATCA K OpraHH30BaH-
HBIM HCTOYHHKaM. IIpuBOAMMEIE HHMXKE METOABI H3MEPEHHA (PM3WTECKMX NApaMeTPOB M KOHLEHTpaIHit
3arpA3HAIONIMX BEIIECTB B NPOMEBINUIEHHBIX BHIGPOCAX OTHOCATCA K KOHTPOJIO OPraHH30BAHHBIX HCTOY-
HHMKOB. AHATUTHYECKOE ONpeeNeHHE BETHYHH BHIOPOCOB OT HEOPraHH30BaHHBIX HCTOYHHKOB OCYILECT-
BIAETCS € IPHMEHEHHEM CIIEIMATM3HPOBAHHKIX PacYETHO-HHCTPYMEHTANBHBIX METOHK.

AspoauHaMHYECKHE NTapaMETPHl Ha BCeX OpPraHH30BaHHBIX MCTOYHHKAX BHIGPOCOB BHE 3aBHCH-
MOCTH OT METOZa ONpeleNeHHs KadeCTBEHHBIX H KOJIWYECTBEHHBIX XapaKTEPHCTHK BhIGpOCOB 3arpss-
HAIONIMX BEIIECTB JOJDKHB! OBITH ONpese/icHH HHCTPYMEHTAIBHEIMH METOAAMH HIIH C HCMOJIB30BaHHEM
PYKOBOACTBa (MHCTPYKLIMH) 11O 3KCILTyaTallHH.

K u3MepseMBIM napaMeTpaM ra3oBBIX IOTOKOB OTHOCATCA: TEMNEPATypa, AABJCHHE (paspexe-
HM€), BIQKHOCTh H CKOPOCTH ra3a B ra3oxojie. BaXHOCTh HX H3MepeHHs OOBACHAETCA TEM, 9TO CKOPOCTh
ra3oBOIO IOTOKa U3MepAeTcs B pealbHBIX YCHOBHAX (Temieparypa, H3ObITOUHOE HaBleHHe (paspexe-
HHE), BIXHOCTE). O6BeMBI OTXOAAMIUNX Ia30B U3 HCTOYHHKOB BHIOPOCOB 3arpA3HAIOIMX BEILECTB, MOTY-
YEHHBIE N0 Pe3yNbTaTaM HHCTPYMEHTANBHBIX H3MEPEHHH, JOMKHEI GBITH MPHBEACHBI K HOPMAJILHEIM yC-
oM (H.y.): 0°C, 101,3 xI1a 1 cyxoMy COCTOSHHIO.

B cootBerctBun ¢ PJI 52.04.59-85 (5] ocHOBHas NMOrpEIIHOCTD CPEACTB H3IMEPEHHA 06BbEMHOrO
pacxoja rasa He JOJDKHA npeBemath 10 %.

H3mepenue u3ngecKux napaMETPOB ra3oBbiX OTOKOB PEKOMEHXYETCA MPOH3BOAHTL OJXHOBpE-
MEHHO ¢ 0T60pOM P00 (WM BHUIOMHEHHEM H3MEPEHHH KOHLEHTPAUHi ¢ MOMOMIBIO ra30aHATH3aTOPOB)
H B TeX e MecTax razoxoma. CrocoGsl o6paGoTKH pe3ynsTaToB H3MEpEeHHH NOJIKHBI COOTBETCTBOBATh
tpeGoBanusam I'OCT 8.207 [6].

B cootBercreun ¢ FOCT 17.2.3.02-78 4.3 [7] npu KouTtpone 3a cobmoznenuem I1/IB (BCB) Bui-
Gpock! BpeHBIX BEMIECTB ONMPENENAIOT 32 MepHos 20 MHHYT, K KOTOPOMY OTHOCATCA MaKCHMAJIbHbIE pa-
3osbie TIJK. Ecimn mpogomkaTensHOCTh BHIGpoca BPEAHBIX BEIlECTB B aTMOCdepy MeHbmie 20 MHHYT,
KOHTPOJIb NPOH3BOAAT 33 3TO BpeMs, PaCpOCTPaHAA NOMy4EHHbIC 3HAYCHHA Ha 20-TH MHHYTHBII MHTED-
Bal.



TpyH HHCTPYMEHTANIBHOM KOHTpOJIE HCTOYHHKA NMPOMBINUIEHHBIX BEIOpocoB oT6Op npo6 3arpss-
HSIOMMX BEILECTB NPOH3BOMAT B CTPOrOM COOTBETCTBHH C METOJIHMKOM BLIMOMHEHHS H3Mepenuit (MBU)
KOHLIEHTPAIIHH ONpeNesIseMOro BelecTBa,

3a pesynsTaT H3MEpeHHs MaccOBOi KOHLEHTPALHM 3arPA3HAIONIETO BENIECCTBA B OTXOMALIUX ra-
3aX JIO/KHA MPHHUMAThCA NPUBEAEHHAA K HOPMANBHEIM YCIOBHAM MaccoBas KOHLEHTPALHA 3TOT0 Belle-
cTBa B CyXO# ra30Bo3/ymHo# cMecH (Cusym i» MT/M).

Ilpu nMpoBexeHHH MHCTPYMEHTANBHBIX H3MEpEHHHt MapaMeTpoB BHIOPOCOB OTOHpalOT HE MEHee
Tpex npo6, Mpu 3TOM Jurt Kaxaoi npo6sl B mpoliecce oTGopa u3mepsroT pacxon I'BC.

Ecnu Bpema otGopa ofHo# MPoOBI COCTABIsET HECKOMBKO MHHYT, TO 33 nepnof, 20 MUHYT Heo6-
XOJMMO 0TOOpaTh HECKONBKO (HE MEHee TpeX) NPos, H pe3yNLTaThl OCPEIHHTE.

Ecnu o16op npo6Grr B cooTBeTcTBHM ¢ MBH TpeOyeT HaKOILIEHHS ONPEAEIIEMOro 3arpA3HAIONIe-
TO BelllecTBa B TeueHue Gonee 20 MUH., TO NOMYIEHHBIH pe3yNbTaT TakkKe CISAYeT MpHBecTH K 20 Mu-
HYTHOMY [IEPHOAY.

TaxuM o6pa3oM, pe3yIsTaTOM H3MEPEHHS TI000ro U3 MapaMeTpoB ABJSIETCHA PE3YNIBTaT, COOTHE-
céHHBIH k 20 MUHYTHOMY mepuoxy BpemeHH. OnpeneneHue pe3ylIbTHPYIOMIETO 3HAYECHHS H3MepAeMOR
BETHIUHBI A30IBLIEBOTO IIOTOKA O Pe3yALTaTaM pa3soBBIX H3MEPEHHH MPERCTaBIeHO B paiaene 2.4.

Bce TexnHueckue CpejCTBa, NPHMEHAEMbIE LT H3MEPEHHA (H3NIECKHX MapaMeTpoB ra3oBLIX
HOTOKOB NPOMBIIITEHHBIX BEIOPOCOB, AODKHE OHITH aTTECTOBaHBI, BHECEHB! B '0CY1apCTBEHHEIH peecTp
CpeICTB M3MepEeHUit H IMETh MeToaudeckoe obecneuenue.

BhimonHeHye W3MEPEHHH BBHIIENEPETHCICHHBIX (QH3UYECKHX TapaMEeTPOB Ta30BBIX IOTOKOB
TEXHHYECKH OCYIIECTBIAETCA C MOMOIILIO COOTBETCTBYIOLMX CPEACTB H3IMEPEHHH (TEPMOMETPEI, TEPMO-
napel, 6apoMeTphI, MAHOMETPBI, IICHXPOMETPH], THEBMOMETPHYECKHE TpYOKH H ap. [8].

IIpoBeneHue H3MEPEHUH CKOPOCTH, AABIECHHA U TeMIIEpaTyphbl Fa30MbUIEBBIX MOTOKOB perjlaMeH-
THPYETCS COOTBETCTBYIOIUMMH TOCYyAapcTBEHHLIMM cTaHgapramMH [9, 10]. BrimonHeHHe H3MEpeHHH
BIIQKHOCTH Ia30INbUIEBEIX ITOTOKOB OCYIIecTBIAeTca B cooTBeTcTBHM ¢ 'OCT Ha BHINOIHEHHE H3MeEpe-
HHA €€ COAEpKaHHA B Ta30NbUIEBHIX NoTokax [11]. Boxa He AB1geTCs 3arpA3HAIONMM BEIIECTBOM, OAHA-
KO, HE yUeT BIaXHOCTH MOXKET IIPHBOJMTH K 3HAUMTEABHBIM 3aBHINCHAAM 3HAUEHHit MacCOBBIX BEIOpO-
COB.

1.2. Mecra H3MepeHHs IapaMeTpoB H oT6opa npo6

Bribpannsie Mecta ot6opa npo6 [12, 13] noiokHbl obecneunBaTh NPOBEAECHAE CIESAYIOLIMX pa-

6or:
- ONpeJIENCHHE a3PONMHAMMYECKHX [TaPaAMETPOB ra30MbLIEBOrO NOTOKA (TEMIIEPaTyphl, CKOPOCTH, BJIaX-
HOCTH ra3oBO3AYIIHOH CMECH H H3OHITOYHOTO JaBJICHHA B Ta30X0/€);
- HEHOCPEeICTBEHHOE H3MEPEHHE KOHIEHTPaLHii 3arPA3HAIONIMX BEIIECTB C MOMOMIBIO IA30aHANIH3aTOPOB;
- ot6op Npo6 1 MOCHEAYIOMEro H3MEPEHH KOHIVEHTPALHi 3arpA3HAIONINX BEIECTB B 1aGOPaTOpHH;
- ONpe/iENIEHNE CTEIICHH YIaB/IMBAHKA 3arPASHAIONIHX BENISCTB Fa3009HCTHHIMH H IMBUICY/IAB/IHBAIOIIHMH
YCTAHOBKaMH.

IpaBuna 3anonsenns u popma "HndopMaunu o pacnonokeHH: H o6opyxoBaHMHA MecT 0T6Opa
npo6” uanoxenst B [Tpunoxennu 1.

1.2.1. BriGop MecTa H3MepeHHsl IapaMeTPoB H oTGopa npo6

Mecro oTbopa cieayer BEIOHpaTh HA IPAMOM YUacTKe ra3oxoia Ha JOCTATOYHOM PAaCCTOSHHH OT
MECT, TJI¢ H3MEHSeTCA HallpaBJIeHHE MOTOKa Ia30BO3MYLIHOH CMeCH (KOJeHa, OTBOIB! H T.1.) HJIH IJIO-
[HaJb TONEPEYHOT0 CEICHAS ra30Xo/a (3aBIKKH, JPOCCEIMPYIOIHE YCTPOHCTBA H T.A.).

OTpe30Kk MpAMOro y4acTka ra3oxoza m0 MecTa oTfopa npo6 momkeH GbITh JUIHHHEE OTpeE3Ka 3a
MecToM ot6opa npo6 (puc. 1, Ilpunoxennue 2).

OrHomIeHHe JUIMH OTPE3KOB Ta30Xo0Ja o MecTa orGopa mpob (M1) u 3a auM (M2) ycraHaBIHBa-
€TC B COOTBETCTBHH ¢ rpadukoMm (puc.2, Ilpunoxenne 2).

MuHHMaNbHA JUTHHA PSIMOTO YYacTka rasoxona (M=M1+M2) nonkHa cocraBiars He MeHee 4-5
9KBHBaJIEHTHBIX AHaMeTpoB razoxoaa (De).

Eciu Henp3s BHIOpaTh MEPHOE CedYeHHeE, OTBeYalolliee STHM TPeGOBaHHAM, TO MOXKHO NMPOBOAMTD
H3MCPEHHA Ha NPAMOJMHEHHOM yJacTKe ra30Xo0Aa, pa3GHB €ro B COOTHOIIEHHH 3:1 B HampaBICHHM ABH-
JKEHHA ra30BOro MOTOKA.



B cnyuae ecin ycnoBHe coOIOACHHA MUHIMANLHOH IIMHBI He MOXeT OhITh 06ecnedeHo mo Tex-
HHYECKHM YCIIOBHAM, KOJIMIECTBO TOYek 0TOOpa NMpob creayer yBeMHYHTD B 1Ba pa3a.

Ilpn anamerpe raszoxoxa Gomee SO0 MM ROIDKHE OBITH 06OpYNOBaHE IMITYHEpa AN H3MEPEHHs
ckopoctH 'BC H KOHIEHTpaLMif BEIIECTE HAXOAAMMUXCA B a3PO30JILHOM COCTOSHHA BO B3aHMOIEpIEH-
JOHUKYIAPHEIX HANpPaBICHHAX.

Pexomenayercs BHIOHpaTs MecTa 0T60pa MPoG B BepTHKANBHBIX YYacTKaxX ra3oxoja, 4ro0sl u3be-
KaTh OCEAaHMs KPYNHLIX QpaKiHii MUK Ha CTEHKaX ra3oxo/a IO ACHCTBHEM CHIIBI THKECTH, T.K. B OfI-
HOM H TOM K€ MECTE H3MEPAIOTCA HE TOJILKO TEPMOAHHAMHYECKHE IIapaMETPEI, HO H MPON3BOMHUTCA OT-
60p npo6 a’po301bHEIX YaCTHL.

Ha BeHTHIAUHOHHEIX CHCTEMAX, OCHAMICHHBIX MBUICY/IABIMBAIONMMH KM ra3004HCTHHIMH yCTa-
HOBKaMH, Mecta oT6opa npob caexyer o6opyaoBaTh TakuM 06pa3oM, 4T0OEI 06ecreaHTh OHOBpEMEH-
Hy1o paboty nepconana nepex 'OV u nocne.

1.2.2. OGopynoBanHe MecTa H3MepeHHsl MapamMeTpoB 1 oTGopa npo6

B rasoxoze AomikHO OHITH 06OPYROBAHO OTBEPCTHE JHAMETPOM HE MEHBIE, €M AHAMETP HAKO-
HeyHHKa meuie3abopHol TpyOku (nmaTpoHa BHYTpeHHeH (QHIBTpanyy) H NO3BOJMIONIEE BBOAUTH B Ia3o-
XOX HM30THYTHIE npoGoorGopHble TpyOkH H TpyOku ITnro. Bee mpo6ooT6GopHEIe H 3aMepHBIE OTBEPCTHA
JOIKHH GBITH 060PYNOBaHEI MITYLIEpPaMH C IUIOTHO 3aBHHYHBAIOMMMHCS KPHIIIKAMH.

B o6MypoBaHHBIX ra30X0/iaX, B BEHTWIALHOHHLIX IIAXTaX U APYTHX TOJICTOCTCHHBIX ABIMOXOHAX
B MecTax oT6opa npo6 JOWKHE GHITH YCTAaHOBNEHH! CIEHUAIBHBIE MATPYOKN ¢ (pNaHIEM H C 3arTyIIKOMH,
NO3BOJIAIONIHE BBOAHTE B Ia30X0 H30THYTHIE Npo6GooTGopHbie TpyOkn 1 Tpy6kH ITuTo;

Ipn ot6ope npo6 B KpyryioM BO3AyX0oBoAe NHaMeTpoM Gosiee 500 MM HIIH B IPAMOYTONBHOM BO3-
ZyX0oBOJ€ C OfHOH U3 cTOpoH Gonee ueM 500 MM JomxkHO GHITH OpraHH30BaHO JBa MecTa oT6opa nmpoG,
PacronoXKEHHEIX B3aHMHO MEPIICHAHKYNIAPHO B OHOM CEUeHHH BO3TyXOBOZA.

Jlocryn k Mecty orGopa nomkeH GHITh CBOGOAHBIM, HE 3arpOMOXKAEHHBIM, 0OecrieYnBaTh BO3-
MOXHOCTb AOCTaBKH K MecTy oTGopa HeoGxoamMoili anmapaTyphsl H GhICTpoif SBaKyaluM mepcoHana B
aBapHUHHON CHTyalHH.

Mecro orGopa 10mkHO obecneunBaTh yROOHYI0 H Ge3omacHyio paboTy nepcoHana B KOJHYECTBE
HE MEHee 2-X YeJIOBEK.

Pabotst o oT6opy npo6 JOMKHE MPOBOAMTHECS HA MPOTHLIX M YCTOHYMBBIX IUIOMIAJKAX IHPHHOMH
He MeHee 0,8 M, muHOM He MeHee 1 M.

Ha mromaznke JODKHO GHITH NPEXYCMOTPEHO MECTO JUIS YCTAHOBKH H HAJEKHOTO 3aKpeIUIeHHs
anmaparypsl. CleflyeT NpeAnpHHATh MEPHI NPOTHB NAJCHAA (CKOJNEKEHHA, CAyBaHHs BETPOM, NPOCKAKH-
BaHHA CKBO3b LIENH B HACTHJIE M T.JI.) HHCTPYMEHTOB H NPHOOPOB.

Mecra or6opa npo6 nomkHB! 6BITH OCBeleHB H 0becTiedeHBI NEKTPHIECKON pO3eTKON (Hamps-
xeHue — 220 B) B cooTBeTcTBHH ¢ TpeOOBaHHAMH TEXHHKM G€30IaCHOCTH NpH paGoTe C 3NeKTpoycTa-
HoBkamu o I'OCT 12.1.019-2009 [14], npu Heo6X0AMMOCTH NOABEACHA MMHUA CXKATOTO BO3XyXa.

O160p npo6 Ha BrIcOTE Goslee 1 MeTpa OT MOBEPXHOCTH IPYHTa MM NEPEKPHITHH OTHOCHTCS K pa-
6oraM, BEIMONHAeMBIM Ha BhicoTe. IIpH mpou3BoACTBe 3THX PaGoT JOJDKHBI GBITH NPHHATHI MEPHI, Npe-
JOTBpaIarolKe nageHne paboTaomuX. '

TIpu ot6ope npo6 NPOMBILLIEHHBIX BEIOPOCOB Ha BHICOTE (Ha CBe4Yax, ALIMOBHIX Tpybax) pabot-
HUKH PYKOBOACTBYIOTCS TpeGoBaHHAME Oe3omacHOCTH pH paGore Ha Bricote coraacuo I'OCT 12.2.003-
91 [15].

Ecnu He oGopynoBaHa crienmanbHas IUIOLIANKa C OPakACHHEM B Mecte oTOopa npod mpoMeIm-
JICHHBIX BBIOPOCOB, cleayeT A 0T60pa MoAGKpaTh MecTa Ha YepJakaX MM Ha IUIOCKMX KpBILIaX IIPOu3-
BOJCTBEHHBIX 3[aHHI.

3uMoit cneayer paboTaTh Ha IUIOMIafKaX, MpeAHa3HaYeHHBIX JIA oTOopa mpod B 3UMHMX YCIOBH-
X, KOTOpbIE JOJDKHE! OBITH OOIIMTEI JOCKAaMH HITH IHdepoM, IPH 3TOM OCBEILEHHOCTh ILIOLIANO0K, 060-
PYOOBaHHBIX KOHTPOJILHO-H3MEPHTEIBHOH annapaTypoi, Jo/kHa ObITh He MeHee S50 JIK.

Mecra or6opa npo6 0mKHE 060pYA0BAaTECH B COOTBETCTBHH C CAHHTAPHO-THIHEHHYECKHMH Tpe-
OOBaHHMAMH K YPOBHAM IITyMa H BHOpaIMH.



1.2.3. OGopynoBanue MecTa H3IMepeHHS apaMeTpoB H or6opa npo6
ra3’oBO3AYIIHO# cMecH HA HEOPraHH30BAHHLIX HCTOYHHKAX

Ombop npo6 Ha OMKPLIMBIX COOPYHCEHUAX

TIpn MpoBeAEHHN HHCTPYMEHTANBHBIX M3MEPEHHH COAEp:KaHHA BPEAHBIX BEIIECTB B arMochep-
HOM BO3JyXe BONHM3H OTKPHITHIX COOpYKeHHH, TOUKH 0T6opa Mpo6 BEIGHPArOTCS TakuM oGpa3oM, YTOOs!
obecnieunts 0TOOp BO3MOXHO Gmike k BogHOM mosepxuoctH (0,3-0,5 M) M k nEHTPY coopyxeHus. C
9TOH LENBIO XOMKHBI GBITH OpPraHH30BaHb! BpEMEHHBIE MecTa 0T6Opa Mpo6 B BUAE MOCTKOB MM BO3MOX-
HO HCIONB30BaHHE MIaBCPENCTB.

MOCTKH H IUIaBCPEACTBA JOIDKHEI ObITh 060pyA0BaHEl TaKMM 00pa3oM, 9100k 06ecneunTs pabo-
Ty NIEPCOHANA B KOJIUYECTBE HE MEHee 2 JeNOBeK.

BpeMeHHbIE COOPYXXEHHA B BHAE MOCTKOB H IUIAaBCPEACTB NOKHE! ObITH 060pynOBaHE! Orpaxie-
HHAMM, MPENOTBPAIAIONIAMHE NajeHHe paboTHHKOB M 06opynoBanus. HeoGXxoqMMo MpexycMOTpeETh Mec-
Ta JUIA HaeKHOTO 3aKPEIUICHHS anapaTyphl H HHCTPYMEHTOB.

ITpu HanuuuK GPEI3royHOCA C MOBEPXHOCTH NPH CHILHOM BETpE WM a3palfid COOPYKEHHS Heo0-
XOIHMO NPHHATH MEPH HO 3aITHTE OT NONafiaHus GphI3r B Mpo6OOTOOpHUKA M Ha IEPCOHAN.

Ombop npo6 evibpocoe 3B uz emxocmeii xpanenus nedpmenpodyxmos

Ot6op ra30BO3AYMHBIX NPO6 M3 ras’oBOTO NMPOCTPAHCTBA PE3EPBYapoB, OCYINECTBIAETCA M3 CBE-
TOBOTO JIIOKA HIIH OT JBLIXaTEJLHOTO KIalaHa pe3epBYapoB HIH IHCTEPH.

PexoMenxyercs yCTaHABAHBATH Ha JIIOKE CTALHOHApHEIE MPOG0OTCOpHEIE TPYOKH, COEAMHEHHRBIE C
ra3’0BHIM MPOCTPAHCTBOM pe3epByapa. [Ipu orcyrcrBun npo6ooTGopHoii TpyOkH Ha moke HeoGxoxuMo
obecrieyHTh BO3MOKHOCTH 0TGOpa NMpo6 HEMOCPEACTBEHHO H3 NPHOTKPBLITOTO JHOKAa IyTeM OIyCKaHHs
npobooTGopHOTo YCTpoiicTBa B ra30B0€ NPOCTPaHCTBO pe3epByapa Ha rimy6HHy He Menee 0.5 M.

Ipu paGore Ha Ha3eMHBIX pe3epByapax H LMCTepHaX, Kak H NpH pabGoTe Ha BHICOTe, HeoOXxoauMo
HAIHYME NEMEXOAHBIX MOCTKOB H ITOMIANIOK ¢ OrpakAcHHEM BO3Je MecT oT6opa npos.

1.3. Hamepenue TeMuepaTypbl

TeMmepaTypy ra30BO3IyIIHOH CMECH CIEAYET H3IMEPATH B TeX K€ MECTax ra3oxoza, FAc HiMe-
PAIOT CKOPOCTD, MABJICHHE, BIAKHOCTh H APYTHE XapaKTEPHCTHKH NMOTOKA, HWIA B IUIOCKOCTH, HaXOMA-
metics ne Gonee 0,5 MuaMeTpa ra3oxofa OT H3MEPHTENBHOTO CEICHHA.

Uucno M3MEPHTENLHBIX TOYEK N UL H3IMEPEHHS TEMIIEPATYPH ONPERENAIOT B 3aBUCHMOCTH OT
SKBHBAICHTHOTO AHaMeTpa razoxoxa ds:

dy, M <10 1,0-2,5 >2,5

n 1 2 4

ToukH U3MEPEHH ClENYeT Paconararh CIeAyIOnHM 06pasoM:

s n = 1 — Ha ocH razoxona;

i n > 1- no komswy ot 1/6 po 1/3 d> Wi Ha monoce ot 1/6 no 1/3 nuneitHoro pasmepa npsaMo-
YTONBHOTO razoxofa. Todxkm M3MepeHHA B 3TOM CIydae CeAyeT PacroiaraTh B MPOTHBOMOOXKHEIX 1O
OTHOILICHHIO K OCH ras’oxozsa obnacTax MPOH3BOAHTE H3MECPECHHA B Pa3HBIX TOYKaX OAHOBPEMEHHO.

Ha rasoxoze B MecTax HpoBeAeHHA H3MEPEHHH MapaMeTpoB ra3oBO3MYHIHOM cMecH 06opyayioT
IITYLiephl [ TEPMOMETPOB/TepMoIIap.

H3MepeHHs TeMIIepaTypHl OCYIIECTBIACTCA Na0OPaTOPHBIMH TEPMOMETPaMH, HHGPOBEIMH Tep-
MOMeTpaMH HIH TepMonapaMu. OCHOBHBIMH KPHTEPHAMH BHIGOpa CpeAcTBa HIMEPEHHH ABNAIOTCA JHa-
Ha30H H3MEPACMBIX TEMIIEPATYp K CTOHKOCTEL CpeAcTBa HIMEPEHHA K ra3oBoii cpene. Hampumep, B cpene
OTXOJMIMX Ia30B OT CTEKIIOBAPEHHBIX NeYeH NMPHMEHEHNE CTEKITHHBIX TEPMOMETPOB HellenecoobpasHo,
BCJIEICTBHE MX GBICTPOro paspymieHHs B pe3yabTaTe B3aHMOJACHCTBHA ¢ GTOpHCTHIM BoAoponoM. B Tab-
smue 1.3.1 npuBeJeHE! AMama3oHH H3MEPEHHH UL HEKOTOPBIX OTE€YECTBEHHBIX THIOB CPEACTB H3Mepe-
HHA.




Tabnuua 1.3.1

Tun Tpenens: uamepenus, °C
TepMoMeTp XHMAKOCTHBIH CrelisHHBEIA, THH A, I'OCT 0...+500
28498
Tpeo6pazoBarenn TepMO3NEKTPHIECKAE, TOCT 6616 0...+1300
- IJIATHHOPOAMH — MIaTHHOBBIE, TIITI
- XpoMens — amomenessle, TXA -40...+1200
- Xpomens — konenb, TXK -40...+600

BropuuHbie H3MepHTeNbHbIE NPHOOPE! K Mpeobpa3oBaTe-
JISIM TEPMOINEKTPHYECKHM THIA IIHPOMETPHIECKAX MHII-

JIMBOJIETMETPOB
TepmonpeoGpa3zoparenu conporusienns, TOCT 6651: -50...4+860
- nuatuHoBsie, TCIT

H3meputens TeMIepaTyphbl HT-1 -50...+600
no TH

IMocne ycTaroBKH TepMOMETPA/TEPMOIIapE! B Ta30XO0K JA€TCA BpeMA Ha €ro Mporpes 0 TeMIepa-
TYpHI ra30BO3IYIIHOH cMecH. Bpems porpesa T 3aBUCHT OT HHEPIHOHHOCTH CPEJICTBA H3MEPEHHUA H OIl-
penensercs no hpopmyne
T=4xT (13.1)
rie T — MHEPIHOHHOCTH CPE/ICTBAa H3MEPEHHH, C.
Kak npaBuno, Bpems nporpesa coctaBinsaeT 5-10 MUHYT.
Ilpyn BEINOMHEHUHN H3MEPEHHIT TEMIIEPATYPh He0OX0MMMO cOBMIONaTh PN cne,uylonmx MpaBHI:
r1y6HHa TOrpyXEeHHA CPEACTBAa H3MEPEHHA JO/DKHA COOTBETCTBOBATH NACHOPTHOIA;
BO H30€kaHHe yTedeK TEIIOBOro IIOTOKa B MECTE YCTAHOBKM TEPMOMETPA/TEPMOMapH! 3a CYET MOACOca
BO3JyXa U3 MITYLlepa MECTa YCTAHOBKH JAOJDKHBI ObITh TINATENLHO YIUIOTHEHEI;
CpelCTBa H3MEPEHUA HODKHBI OLITH SKPaHHPOBAHEI OT H3TydIeHHA OoNee HArpeTHIX TeN (OTKPHITOE IIa-
Msl, HaTpeThle CTEHKH [a30X0J0B, PaCKaJICHHBIC YYACTKH IIEHH H T.IL.).
CpencrBa H3MEPEHUA JOIDKHBI GBITH IOBEPEHBI M MMETH KJIEHMO WM CBHAETENECTBO O IOBEPKE.
ITepen npoBefeHreM H3MEPEHHUIT HEOGXOMMO IPOBECTH BHENIHIH OCMOTP TEPMOMETPOB, IIPH 3TOM IPO-
BEPAIOT:
- OTCYTCTBHE NOBPEXICHHH TEPMOMETpa (TPELIMH, CKOJIOB H T.J.);
- OTCYTCTBHME Pa3phiBOB CTONOHKA XKHIKOCTH B KaMMILLIPE M CIIEJIOB HCHAPHMBIUEHCA JKHUIKOCTH Ha €ro
CTeHKaX;
- OTCYTCTBHE CMEIIEHHE MKajbl OTHOCHTENBHO KaMMULAPa M BO3MOXKHOIO CKpYYHMBaHHA KalMUIApa MO
ocH.
Taxoxe MPOBEPSIOT HCIPAaBHOCTH BTOPHYHBIX NPHOOPOB, HCIONB3YEMBIX C TEPMOIIAPAMH H TEPMO-
METpaMH COIPOTHBJIEHHS, H YCTAHABIHBAIOT HYJIEBYIO OTMETKY OTCYETa NOKa3aHHH.
W3imepensin TeMuepaTyphl NPOBOMAT He MeHee 3-X pa3 M pacCUHMTHIBAIOT CpellHee 3HadyeHHe. Pe-
3ynbTaThl H3MEPEHHH 3aHCHIBAIOT B pabounii sKypHai.
IMorpemHoCTs H3IMEPEHHs TEMIIEPATYPHI oleHHBAIOT B cooTBeTrcTBHM ¢ I'OCT 8.207-76 [6].
INorpeniHocTs H3MEPEHHA TEMIIEPATYPHI ra3a ONpeneaseTca NOTPelIHOCTBIO CPEACTRE H3MEepeHHid,
KOTOpasi YKa3bIBaeTCs B NMacnopTe Ha CPEACTBO H3Mepenns. OOBYHO B IACNOPTE TEPMOMETPA YKa3hIBACT-
s aGCOMOTHAA NOTPEMIHOCTb.
OtHocHTeNnbHAg NMOrpElIHOCTD BHITMIONHEHHA H3MEPEHMH TeMIlepaTyphl PacCUMTHIBacTCA Mo ¢op-

Mye:
5 = At '100

. (13.2),
273+t

rae: & - OTHOCHMTENBHAsA MOTPEIHOCTS, %;
4, - a6CcoMoTHad OrPemHOCTb, °C;
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¢t — H3MepeHHas TeMIieparypa, °C.
Ecnu B macnopre Ha CpelCTBO N3MEPEHHUA, COCTOAIIEE H3 ABYX NMPHGOPOB, yKka3aHbl MOTPEIIHOCTH
Ha KaXblii TpHGOP, TO MOTPENIHOCTD BHIMONHEHHS M3MepeHH# NpH JoBepuTensHO#M BeposTHOCTH 0,95
paccHHTBIBaETCA O hopMyIe:

A =1.1‘\/A21+A2 y (133),

rae A; - abcomoTHas OrpenHocTs 1-ro npudopa, A, — abcomoTHas Horpem=ocTsb 2-ro npréopa.
1.4. izmepeHnne 1aBIeHHUsA

Omnpeznenenye a3poAMHAMUYECKHX NapaMeTPOB HCTOYHMKA 3arpaA3HeHms arMochepsl BKIIOYAeT
H3MEpEeHHE MOIHOTO, CTATHYECKOTO M THHAMHYECKOTO AABIECHHS Fa30BO3AYIIHON CMECH, CXEMEBI H3Mepe-

HHS KOTOpBIX MpHBEAEHH! Ha puc. 1.4.1.
3

Per

CTaTHYECKOE JMHaMHYIECKOe MoNHoe
P Py P,

Puc. 1.4.1. CxeMs! n3aMepeHus aaBneHui B razoxone: 1 — rasoxox; 2 — U-o6pa3nsiii MaHoMerp; 3
— HanopHas TpyOka.

Jns u3MepeHns JaBIeHHs B METAJUIHYECKOH CTEHKE ra30Xo/a MPOCBEPIMBAIOT OTBEPCTHE AHAMET-
poM 40 MM. K crenke ra3zoxofia IPHBapHBAIOT O0TPe30K TPYO! wim marpybok. M3mepurensHoe cedeHHe
BHIGHPAIOT Ha NPSMBIX YYacTKaX raszoxoja. JIMHA OPSMOTO YYAaCTKA ra30Xoja mepej M3MEpHTENbHBIM
CEYEHHEM JI0/DKHA OBITH BO3MOXHO OONbIIEH, T.e. H3MEPHTENBHOE CEYEHHE HA0 PAcIoararh Kak Mox-
HO JaJibllle OT JIOOBIX MECTHBIX CONPOTHBICHUH, CIIOCOOHEIX BHI3BaTh ACCHMETPHIO, 3aKPy4EHHOCTh H
TIOBHIIIEHHYIO TYpOYyIeHTHOCTL NOTOKA, HO HE MeHee 5-6 [MaMeTpOB ra30xoAa 0 MecTa H3MEpEeHHA U 3-
4 nuaMeTpoB mocie MecTa u3MepeHus. [IpH 3HaYUTENEHOM BO3MYIIECHHUH Ira30BOr0 NMOTOKA, ABHXCYILIErO-
cs B razoxofe (mocine 3ajBHXeK, KoNell, THKJIOHOB H T.I.), TOTOK HeOGXOIHMO BBHIIPAMHTDL, YCTAHOBHB B
T'a30X0/ie Nepe] H3IMEPUTENBHEIM CEYEHHEM BHINPSMHUTENb MOTOKA, U3TOTABIMBACMbIA H3 TOHKMX Paau-
aIbHO PACNOJIOXKEHHBIX IUIacTHH AnHHOM 1,0-1,05 nuaMerpa razoxona.

Ilpu npoBexeHNH BPEMEHHBIX M3MEPEHHH B Ka4eCTBE COEAMHMTENBHBIX JIHHHH NMPHMEHAIOT PE3H-
HOBbIE TPYOKH AnameTpoM He MeHee 4 MM. Korza paccrosnue 1o cpeicTBa H3MEPEHH NpeBeImacT 15 M,
cnexyer npuMeHATh TpyOKkH Gonsiiero nuamerpa. Ilpu npoBeaeHny cTallHOHAPHBIX H3MEPEHHH CpencTBa
H3MEpEHuit IPUCOSTHHAIOT K ra30Xxoy nocpeacrBoM TpyOst quamerpoM 10-38 mm. JIuamerp TpyGeI on-
PEAENIETCs CTENEHBI0 3alIBUICHHOCTH I'a30B, 3HAYCHUH H3MEPAEMOro JaBJICHHS HIIM PAa3HOCTH JaBICHHI
H OTAJIEHHOCTBHIO CPeJICTBA H3MEPEHHt OT H3MEPHTENBHOTO cedeHus. [Ipyu u3MepeHny JaBeHus ras’os ¢
3anbUIeHHOCTEIO MeHee 100 mr/M’, naBnenus 2,5 kIla u 6onee H U pacCTOSHUH OT U3MEPHTEIBHOIO CE-
4yeHuq He Gonee 15 M MOKHO IPUMEHSTH ra3oBble TpyOs quaMeTpoM 10 MM. IIpH H3MEpEHHH JaBIEHHA
ra3oB C 3albUIEHHOCTHIO, MpeBsImatomer 100 mr/M’, napnenus 10 250 I1a ¥ IIpH PacCTOSHHH 10 HIMEPH-
TeJbHOTO ceueHud He 6onee 50 M TuaMeTp ra3oBbIX TpYO cleAyeT yBeIH4UTh 10 25-38 MM.
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H3mepHTensHylo cxeMy nocie c6opkH Heob6xomquMo NpOBEPHTh Ha TePMETHYHOCTH. Jlns 3TOro B
CHCTEME CO3JaloT JaBJICHHE, NPEBRIMIAIONIce pabouce AaBACHHE B ra30Xxoe IpHMepHO Ha 25%, H, 3a-
KpbIB H3MEPHTENLHBIE OTBEPCTHA, CIICHAT 33 CTAGHILHOCTBIO NOKa3aHMH CPeACTBa UAMEPEHHS AaBlIeHHA
B TeyeHHe 15-30 mua. Eciv cHcTeMa repMETHYHA, TO OKa3aHHA CPEACTBAa H3MEPEHHS HEe H3MEHAIOTCA
6onee, yeM Ha 10%.

JunamMurdeckoe M MOJIHOE JABJICHHS ONPEREATIOTCH B HECKOJBKHX TOYKAX M3MEPHTENHHOIO ceve-
HHA razoxona. CTaTHaeckoe JaBICHAE B MPAMBIX 'A30X0/1aX MOXKHO H3MEPATH B ONHOH TOUKE Y CTEHKH.
Jna rasoxomos muameTpoM Oomee 500 MM craTHieckoe AaBAeHHE HEOGXOAMMO M3MEPATH B UETHIpEX
TOYKaX, PACHONOKECHHBIX Ha IBYX B3aHMHO NEPIEHNKYIAPHBLIX THaMeTpax y CTEHOK ra3oxona.

JlaBnenre B ra3oXojie ONPEAENSIOT C MOMOMBIO MHEBMOMETPHYECKUX TPYOOK, MOICOSAUHEHHBIX K
CpEACTBaM H3MEpEHUA NABJICHHA, 2 AMEHHO, MaHOMeTpaM. [THeBMOMeTpHYECKHMH TPYOKaMH B KOMILIEK-
T€ ¢ MAHOMETPAMH MOXKHO OTIPEJICIINTE CIERYIONTHE MapaMeTPhI:

- MOJHOE MONOKHTENLHOE JaBJICHAE (Aa HATHETaTeJbHON JIHHHM) IyTeM NMPHCOCAHHEHMA KOHILA
ITHEBMOMETPHIECKOH TPYOKH, BOCTIDHHHMAIOMIEH HONHOE NABICHME, K LITYLIEPY MAaHOMETPa CO 3HAKOM
«ILTIOCY;

- MONHOE OTPHIATENLHOE JaBJICHHE (HA BCACHIBAlONICH JIMHMH) IyTEM NPHCOCAMHEHHS KOHLA
TpyOKH, BOCTIPHHHMAaIOIIEH NOHOE aBeHHe, K IITYIepy MAHOMETPa CO 3HAKOM «MHHYC»;

- CTaTHYeCKOe IOJIOXKHTENBHOE JABNEHHE — IyTE€M NpPHCOEAHHEHHA KOHLA TPYOKH, BOCNPHHH-
MalomieH cTaTHYecKoe JaBIEHHAE, K IITYLEPy MAHOMETPA CO 3HAKOM «ILIIOC»;

- CTaTHYECKOE OTPHIATENLHOE JABJICHHE — IyTEM NPHCOEAHHEHHS KOHLA TPyOKH, BOCIIPHHAMAIO-
el cTaTHIecKoe AaBJICHHE, K IOTYNEPY MaHOMETPA CO 3HAKOM «MHHYC»;

- AMHAMHYECKOE JIaBJicHHe (CKOPOCTHOH Hamop) MyTeM NpHCOEIWHECHHS KOHIA TPYOKH, BOCHIpPH-
HHMAIOILEH MONHOE JABICHHE, K IITYIIEPY MAHOMETpa CO 3HAKOM «ILTIOC», a KOHell TpYOKH, BOCIIPHHH-
Malollleii CTaTHYEeCKOE JABJICHAE, K ITYLIEPY MAHOMETPA CO 3HAKOM «MHHYC».

MaHoMeTpEI, a TaKXK€e pa3IHIHBIC BHAE ITHEBMOMETPHYECKHX TPYOOK BHIOHPAIOT B 3aBHCHMOCTH
OT NapaMeTpPOB Ia30BOro MOTOKAa. XapaKTEPHCTHKH OTCYECTBEHHBIX MHEBMOMETPHYECKHX TPyOOk M Ma-
HOMETpOB, KOTOpEIe HanboJlee 4aCTO NPHMEHSIOT IPH H3MEPEHHH NaBJIeHHA, MpHBeAeHb! B Tabn. 1.4.1 u
1.4.2.

Tabmuna 1.4.1

Bun tpy6xu H3mepsembie mapameTpsl
[uro Ionroe, craTucTHYECKOE H AMHAMHYECKOE AAB/ICHAA
MUOT -ITonHOE, CTAaTHCTHYECKOE H AHHAMUYECKOE TABIICHHS
HUMOTA3 IMomsoe 1 AuHaAMHUYECKOE NaBICHUSA
TMHIBETMeT ITonHoe ¥ AUHAMHUYECKOE NAaBIECHUS

Ipumeuanue: Henocpedcmeenno cmamuueckoe dagnenue moxicem 6bimb USMEDEHO C NOMOWbIO NHes-
Momempuueckux mpybok moavko ¢ ko3gguyuenmom 6nuzkum x edunuye (mpybxu muna Ifumo u MH-
OT). Tpybxamu muna HHHOI'A3 u I'unyeemmem modicem 6vimb UsMePEHO MOAbKO NONHOE U OUHAMUYE-
ckoe dasnenus. B amom cryuae cmamuueckoe dasnenue P, onpedentiom no pasHocmu noiHozo y OuHa-
Mmuveckoeo o0agnenuti Pen,=P,-Py, 20e P, — nonnoe daenenue 2asza, Ila (mm 600. cm.); Py — Ounamuye-
ckoe oaenenue 2aza, Ila (mm 600. cm. ).

Tabnuna 1.4.2

Cpenctso H3MepeHus Jlnanason
H3MEpeHHA
Judoepenupnansusiit MaHoMerp udposoii IMI-01M mo 70 200 MM BoJ.CT.
Ta
MuxpomaHOMETp ¢ HakIOHHO#M Tpy6koit MMH-2400, TOCT 10 240 MM BOZ.CT.
11161
U-o6pasHrle XHAKOCTHEIE MaHOMETPHL, TV 92-891.026-91 20 - 500 MM BOJ.CT.
Manomerpsl (Bakyymmerpst), TOCT 2405 Goxnee 1000 MM BOA.CT.
Bapomerp-aneponn Tuna BAMM-1, TV 25-11,1513-79 80000-10600011a
(600-795 MM pT.CT.)
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IIpn M3MepeHHH NaBlCHHUA C MOMOIIBIO MHEBMOMETPHYECKHX TPYOOK TeMnepaTypa rasa B ra3oxo-
I He XokHa npeBbimaTh 400°C, a CKOPOCTH ra30BOro NMOTOKA Jexkars B uHTepBane 4-10 m/c. B 3aBucu-
MOCTH OT THIIA TPUMEHAEMON IMHEBMOMETPHYECKOH TPYOKH 3alBLICHHOCTDH Ta30BOrO IOTOKa AOJDKHA
66iTs HE Gonee 300 r/m® (HUMOTA3), ne 6onee 100 r/m° (Tunmpermer), He Gonee 10 r/m° (Muro 1 MU-
OT).

IneBMOMeETpHYECKHE TPYOKH CYILECTBYIOT Pa3HIHBIX THHOB W H3TOTABIHBAIOTCA H3 Pa3NHIHBIX
MAaTEpPHAIOB, B OCHOBHOM MEIH, IaTYHH HITH Hepxaselomeit crany. Jlnuna Tpy6okx MoxeT Gorrs pasmuy-
HO# H 3aBHCHT OT pa3sMepoB razoxoia. [InesMomerpuueckne TpyOku cHabkeHEI ABYMs kaHanaMH. Bbi-
XOIHOE CeYeHHe OJHOTO M3 HHX HANpaBJICHO CTPOro HaBCTpedy NMOTOKY ra3sa, M, CJICOBATEALHO, B 3TOM
KaHane H3MepAIOT TIONHOE AaBieHne Py, ceyeHHe BTOPOro — napajuiebHO NOTOKY, B HEM H3MEPAIOT CTa-
THIECKOE JaBneHHe P, KOHCTpyKTHBHO MHeBMOMETpHYECKHE TpYOKH MOTYT OLITH BHINONHEHE! Pasuy-
HbIM 06pa3oM, 9TO OTpaxkaeTcA Ha 06/1acTH HX MPHMEHEHHA (puc. 1.4.2).

399’9"
-){IQ\

Per

' Per

h’" HUMOT'A3

)ﬂD/Pc'r
K 0,

pr—

fp, MHOT

Per

ITuro

{ Pn
l PeT

WZ\ /) Pn
m’ {E 12222 e

‘Pn

T'MHUBETMET
Puc.1.4.2. OcHOBHBIE KOHCTPYKLIMH TTHEBMOMETPHYECKHX TPYOOK.

Tpy6xn korcrpykinn HUMOI'A3 — Mano4yyBCTBHTENBHB! K OTKJIOHEHHIO OT OCH ra3oBOrO NOTO-
Ka (omyckaeTcs OTKIOHERHE 10 15°), 3aBUIEHHOCTD ra3a B ra30X0A€ MOXET GHITh BeChbMa 3HAYHTENb-
HOH, Tpy6ka nerko wncrarcs. Koadduuuent Tpybok paser npubansurensHo 0,5.
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Tpy6xu I1nto — 04eHBb TYBCTBHTENBHL K OTKIOHEHHIO OT OCH ra30BOTO ITOTOKA, OHO HE JOJDKHO
npessimats 2°. 3aNBIIEHHOCTL ra3a B Ta30XOe MOKET GITh BECHMa 3HAYMTENHHOM, KO3DUUHEHT TPy-
6ok K = 110,1.

TpyOxu IpaHATAs — MAIOYYBCTBATENBHBI K OTKJIOHEHHIO OT OCH ra30BOTO MOTOKa (HOIycKaeTcs
OTKIOHeHHE 10 15°), 0OZTHAKO OHM HE MOTYT IPHMEHSTHCS TIPH BHICOKHX 3aIIbLIEHHOCTSX I'a30BOT0 MOTO-
Ka. Koapduument tpy6ok paBeH npubmusurensuo 1.

Tpy6xu 'HHIBETMETA — MaIOIYBCTBATENBHEI K OTKJIOHEHHIO OT OCH [a30BOTO MOTOKA (IOMycKa-
etcs orkonenne 1o 20°). TpyOku npaxkTHUeckH He 3a6HBAIOTCA MEUIBIO, OMHAKO B CIydae HeOGXOMHMO-
CTH HX YHCTKA NPEACTABIIIET cephe3HyIo npobneMy. Koadpuuuent tpybox pasen npubimusurensho 0,5.

Cnemyer oTMeTHTb, 9TO KO3(¢HIHEHT KaXR0H KOHKPETHOH TPYOKH MOXET H3MEHATHCA B MPO-
Hecce paboThl (MexaHHueckue AedopManuy, KOpPpo3uA H T.I.) H COOTBETCTBEHHO TPYOKH IOJJIEXKAT Iie-
PHOAMYECKOH HOBEPKE.

ITonpo6HO BOMPOC H3MEPEHHA CKOPOCTH C IPHMEHEHHEM MHEBMOMETPHYECKHX TPYOOK C NMpHBe-
JileHHeM BceX pacueTHbIX popmyn ocsemen B 'OCT 17.2.4.06-90 [9].

IIpH ¥cnonb30BaHHH B Ka9eCTBE CPENCTBA H3MepeHna AaBiieHHs U-06pasHBIX MaHOMETPOB, BEH-
YMHa H3MEPACMOTO NaBJICHAA ONPENENICTCA PAasHOCTBIO YPOBHEH XHAKOCTH, BHIPAXKEHHON B MHIUTHMET-
pax. IIpx 3anonHeHHH MaHOMETPOB BOOH H3MEpseMoe AaBlICHHE MOMydJaercs B MM BoJ.cT. Ecin Mano-
METp 3allOJIHEH JPYToil JHAKOCTBIO, EPecYeT MPOH3BOAAT IO popmyire:
P, == (141),

[«
o

rie h — noxa3aHusA MaHOMETpa, MM;
Pxe— TUIOTHOCTB XHIKOCTH, 3JTOH B MAHOMETD, I/cM’;
P — TUIOTHOCTE KM/IKOCTH, B €/IMHHAIIAX KOTOPOi BEJIETCS OTCHET (BOJA, PTYTH), I/CM.

[Ipy BEIMONHEHHH H3MEPEHMUI C UCTIONB30BaHHEM THEBMOMETPHIECKHX TPYOOK cieayer cobimo-
ZaTh CIEeRYIOIHe NIPaBHIIa;

1. JInnaMuueckuil Harop BCETAa ABJACTCS BEMMYMHOH NMONOXHTENbHOH. OTpHUATENBbHOE €ro 3HaYeHHE
TIpH IPaBWIBHOM IOACOCAMHEHHK TPYOKH K MUKPOMAHOMETPY MOTYT ObITh IOMYYEHBI MPH H3MEPEHHAX
HEHCIIpaBHBIMHM MPHOOPaMH, IIpH HENpPaBHIIBHON YCTAHOBKE ITHEBMOMETPHUYECKOH TPyOKH B CEYCHHH ra-
30X0/1a H IIPH HEMPABWIBHOM BEIGOpE MECTa H3MEPEHHH.

2. Bo BpeMst u3MepeHH# NpH GoIbLIOHN 3alBLUICHHOCTH Ta30BOTO ITOTOKA HEOOXOANMO NPOIYBaTh TPYOKH
Ppe3uHOBOM rpymeit MM BO3TYXOMXYyBKOM.

3. IIpu BBegEeHMH B ra3oXoJ] M BHIBEJCHHH IHEBMOMETPHYECKOH TPyOKH M3 ra3oXxoja MHKPOMaHOMETP
(audmManOMETP) HOMKEH OBITH OTKIIIOYEH.

4. B cmyuae 3a6poca >KMAKOCTH H3 MHKPOMaHOMETpa B PE3HHOBLHIE TPYOKH HapyluaeTcs NpaBHIBHOCTH
BBINMOTHEHUA U3MepeHuH. IIoBTOpHO pe3nHOBBIME TPYOKaMH MOXKHO ITOJIb30BaTh TOJILKO IOCHE TOTO, Kak
OHH OyXyT BRICYLIEHEI. YOeIUTECS B OTCYTCTBHH JKUAKOCTH B PE3HHOBHIX TPYOKaX MOXKHO MOOYEPENHO
MOAHAMAs MM OMYyCKas HX MO OTHOIICHHIO K MUKPOMAHOMETPY, IIPH 3TOM HOKA3aHHA €r0 HE AOIDKHEI
MEHATBCA.

5. Ilpu BEIMONHEHHM M3MEPEHMI JaBICHHS BIAXHBIX Ia3oB, Nepel] MUKPOMAHOMETPOM CTaBAT BJIAr0OT-
JienuTeNH (HalpuMep, ABYTOPIIBIE COCYbL).

6. Ecitn m3MepseMblit IMHAMHYECKHI HAMOp HEMOCTOAHEH (YacTO M 3HAYMTENBHO KojeGierca), YTo oc-
JIOXKHAET CHATHE ITOKA3aHHH ¢ MMKPOMAaHOMETpPA, MOXHO IIOTacHTh koleOaHMA, ycraHOBHB OydepHyio
€MKOCTh MEKAY KaHaIOM MOJHOTO JaBJICHHs ITHEBMOMETPHYECKOH TpyOKH 1 MHKDOMAHOMETPOM.

1.5. i3mMepenne CKOPOCTH ra30B03yIIHOTO HOTOKA
CKkopocTH NOTOKa B CEYCHHH Fa30X0Ja MOXHO H3MeEpATh MEXaHWYEeCKHMMH AHEMOMETPaMH,
NHEBMOMETPHYECKHMH TPYOKaMH, TEpMOAHEMOMETPAMH, YIBTPa3BYKOBEIMH aHEMOMETpaMH H JIPYTHMH
npuGopamu.

I/Isvuepenue CKOpOCmu nOMOKaA C NOMOUbIO NHEBMOMEMPU1ECKUX mpy60k

Hcnone3oBaHHEe MHEBMOMETPHIECKHX TPYOOK OCHOBAHO Ha PETMCTPALHM Pa3HOCTH TIOJHOTO H
CTaTHYECKOTO JaBICHUA:
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P, =P, -P, (15.1)
rae: Py — qunaMudeckoe JaBieHue rasa, [a;
Pp — nomioe nasnenue rasa, Ila;
P,,, — ctaTHyeckoe NaBJcHHE rasa, [1a;
U JalbHEeHIIero pacueTa CKOPOCTH ra30Boro noroka (v, M/c) no gpopmyne

2P,
v= l—l (15.2)
P
rIoe: p— MIOTHOCTD ra3a (A NPHOMKCHHBIX PacdeTOB MOXHO HPHHATH paBHO# 1,29 Kr/M>).
Onpedenenue nnomnocmu 2asa 8 2azoxooe

Ecnu u3BecTeH 00HEMHBII NPOIEHT KOMIIOHEHTOB ra3a, TO IOTHOCTD I'a3a Py, MPH HOPMAIBHEIX
yenoBuax (t = 0°C u P,,,,=101.3 klla) paccuantsiBatoT Mo ¢popMyie:

p _ 1 Z mi * i
Wm.y.
rIe m; — MOJIEKY/IAPHAs Macca i-T0 KOMIIOHEHTa, KT}
Qi - o6vemuas 1014 i-r0 KOMIIOHEHTA B Ta30BOM IOTOKE, %;
22,4 — MonspHsIif 006eM KOMIIOHEHTA IIPH H.Y., M.
Ecnmu ussecred 00beMHHIH MPOLECHT KOMIIOHEHTOB 433 H HX IUIOTHOCTD NMPH HOPMANBHBIX YC/IOBH-
X, TO IVIOTHOCTH CMECH PAaCCUMTEHIBAIOT 1O opMye:

ZE"LQL’ (1.5.4)
€ Piuy. — INIOTHOCTB KaXKJOTO KOMIOHEHTA B CMECH MPH HOPMANBHEIX YCIOBHSX, Kriv’,

IInoTHOCTH ra30B PH HOPMAIBHBIX YCIOBHAX C AOCTATOYHOH JUIA MPAaKTHIECKHX PacyeTOB TOYHO-
CTBIO MOXKET OBITH IIPHHATA PaBHOMH IVIOTHOCTA BO3AYyXa, Po=1,29 K/’

IInoTHOCTE ra3a npH paboYHX YCIOBHAX PacCIHTHIBacTCA N0 Gopmyie:

- pu.y. : 273‘15‘(Pamu. iPz)
T (273.15+1)-101.3

T Pyy. — WIOTHOCTE T43a [IH H. Y., KT/M’;
P, — aTMOChepHOE JaBnenue, klla;
P, — naBneHue rasa B rasoxonue, klla;
t. — TeMneparypa rasa B rasoxoze, °C.
MonexynspHble Macchi H INIOTHOCTH HEKOTOPBIX Fa30B NPHBEIACHBI HHIKE.

(1.5.5)

l'a3 MonekynsapHas Macca ITnotHOCTH
(npH H.y.), KT/M’
AsoT 28,02 1,25
Haps BORBI 18,02 0,804
Kucnopon 32,00 1,429
Oxcupg yriaepoaa 28,01 1,250
JMokcHa yriepona 44,01 1,963
Meran 16,04 0,717
[INOTHOCT BIAXHOTO Ta3a MPH HOPMAIBLHEIX YCJIOBHAX PacCUMTEIBACTCA 110 QopMyIie:
P, +0.001-F

__F S (156
Poey = 1 0001 F /0804 )

TJ€ Dpss~ ILIOTHOCTD BIAXKHOTO r'a3a IIpH H. Y., KI/M';
P» — IUIOTHOCTH CYXOTO Ia3a IIpH H. Y., KI/M’;
F - BIaHOCTB CYXOTo ra3a, I/M° CyX.;
0,804 — IOTHOCTH 1APOB BOJBI IPH H.Y., KI/M,

IInoTHOCTE BIAXHOIO Ta3a IpH paboduX YCIOBHAX PACCUMTHIBAETCA MO PopMye:
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= Po*O00Lf  2T3(RtFey) _ 3 (Po+000Lf)(PytFo) (1.5.7)
140,001 /0804 (273+1)760 (0.804+0,001 f)-(273+1)
TZ€ Py, — IIOTHOCTH BAAKHOTO Ta3a NPH paGOuHX yCTOBHAX, KI/M'.
JuHaMHYecKoe JaBJICHHE ra3a BRIYHCIAETCA M0 hopMyie
Py=p-B-K; (15.8)
TAe: p — OTCYCT IT0 MKajle MMKPOMaHOMETpa;

B — ko3¢ dHImMenT HakIOHa TPYOKH MHKpOMaHOMETpa;
Kr — ko3¢ dumuenT HanopHoii TpyOKH.

H3zmepenue ckopocmu nomoxa ¢ nROMOWbI0 MepMOAHEMOMEMPO8

Hcnonn3oBanue TepMOAHEMOMETPOB OCHOBAHO Ha PETHCTPAIMH Pa3HHIILI TEMIIEPaTyp, BO3HH-
Karonie# BCIEACTBHE TEIIOYHOCA Ta30BEIM MOTOKOM C OIHOro M3 JacTei AaTamka. MisMepeHue ckopoctu
MOTOKA BO3JyXa TEPMOAHEMOMETPAMH OCHOBAHO Ha 3aKOHE BHLIHYKACHHOH KOHBEKTHBHOH TEILIOOTHATH
OT IIpe/ieNbHO 06TeKaeMoro MOTOKOM TeNa, 060TpeBaeMoro CraGHTM3NpOBaHHBIM HCTOYHHKOM TeIia.

Jlns H3MEpEeHnA CKOPOCTH MOTOKA BO3AyXa MPHMEHAIOT TEPMOaHEMOMETPhI THIA TJ, mpencTaB-
nsronme coboil mepBHUHEIA peobGpa3osarens, paboTalommii B KOMIUIEKTE C 6IOKOM CMeIeHHs H HOp-
MaNnH3alHy CHIHAJA.

IIpeobpazoBateny npeobpa3yloT MECTHYIO CKOPOCTh IOTOKAa BO3AyXa B CHTHaJI, KOTOpHIH ¢ 1o-
Moubio 610ka npeobpasyerca B YHHGMIHPOBAHHEIA CHTHAI, OCTYNAlONi Ha perucrparop. IIpeoGpa-
30BaTenH 00eCIEeYHBaIOT H3MEPEHHE CKOPOCTH NOTOKA BO3XyXa B AuanasoHe 3-32 m/c.

Hcnons3oBaHHEe MEXaHMYCCKHX aHEMOMETPOB OCHOBAaHO HA PETHCTPALMM CKOPOCTH BpAIlCHHS
npomnenIepa JaTduKa HIKH YHcIa 060pOoTOB 3a onmpefe/eHHEIH MepHoy, BpeMeHH, MexaHH4ecKHe aHeMo-
METpPbI IPUMEHHMMEI B OCHOBHOM JUIA H3MEPCHHS CKOPOCTH Ta30BBIX MOTOKOB OT (OHapei.

Hapsany c BhIIenepeuHCIeHHEIMH, CYIIECTBYET TaloKe PAX APYTHX METONOB (HampHMep, j1azep-
HBIE H YIBTPa3BYKOBbIC H3MEPHTENH), KOTOPIE IIPHMEHHMBI PH HANMYIHH COOTBETCTBYIOLIEIO METOIM-
9ECKOTO 1 METPOJIOTHYECKOro obecneyeHus.

1.6. M3mMepeHMe BAAKHOCTH

IMapsr BOZBI, comepkalmecs B BEIOpOce, He ABIAIOTCH 3aTPA3HAIOIMM BEIIECTBOM, HO IIPH 3TOM
MOTYT COCTaBJATh 3HAYMTENBHYIO 4acTh 00beMa ra30BO3NYNIHON CMeCH, MocTymarollei B atMochepy.
3TO NPHBOIUT K TOMY, 4TO AJIA FOPAYMX UCTOYHHKOR 3arpsA3HEHUs, ¥ KOTOPHIX TEMIIEPAaTypa OTXOHAMMX
ra3oB Bhlle yeM +30°C, HHTEHCUBHOCTH BHIOPOCa 3arpA3HAIOMIETO BeIlecTBa (MOIIHOCTE BEIOpoca 3B,
1/C) MOXeT 3HaYMTeNbHO 3aBBIIATECA. [IOCKONEKY BeIMUMHA MPH3EMHON KOHIEeHTpauuHn 3B, cosnapae-
Mas ero BEIGPOCOM IOC/Ie pacCeHBaHHS BEIIECTBa B aTMocdepe, MPAMO MPONOPLUUOHAIBHA MOIIHOCTH
BBIOpOCa U3 HCTOUHMKA, TaKOE 3aBBIIEHHE OLEHKH MOLIHOCTH BEET K COOTBETCTBYIOIIEMY 3aBBILICHHIO
3HaYeHHH IPH3EMHBIX KOHIIEHTPALHii, YTO NPHBOJUT K HEONPABAAHHEIM PacXoJaM IPeIIPUATHS.

MomHocTs BIGpOCa 3arpA3HAIOMEro BELIECTBa N3 HCTOYHHKA PaCCYMTHIBaeTCA 10 Gopmyrte

M=C,u X Ve (1.6.1)
rae: M — MONIHOCTH BHIGpOCa 3arpsA3HAIOMIEr0 BEIIECTBA M3 HCTOYHHKA NPH HOPMANBHBIX YCIOBUAX
(n.y.) (0°C, 101,3 kIla, cyxofi ras), r/c;

C,.». — KOHLIEHTpALHS 33rPA3HAIONIETO BEIECTBA IPH H.Y., Mo/’ ;
V.yx — 00beMHBIH pacxoj] Ta30BO3MYIIHOA CMeCH, BHIOpAachIBaeMBbIi M3 MCTOYHMKA, MPHBENCHHEIH K
H.y., M'/C.

Ecnu npHHATH, YTO NPH Pa3IHYHLIX TEMIIEPaTypaX OTHOCHTENBHAA BIAKHOCTb Ia30BO3MYLIHON
cMecH B razoxoae paBHa 100 %, TO NIPH NOBHIMICHHH TEMIEPATYPH], B OTCYTCTBHH y4eTa COAEpKaHHsA
BOJSHBIX MApOB, NOTPENIHOCTh M3MEpeHHA 00beMa razoBo3aymHoil cmecu (I'BC) Oyner Bospacrats. B
Tabn. 1.6.1 npexcraBieHsl MAaKCHMAJIBHEIE TIOIPEIHOCTH, BOSHUKAKOMKE MPH H3MepeHuH o0beMa I'BC ¢
yBeIHIEHHEM TEMIIEPATYPHI 6€3 yueTa BIaKHOCTH.
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Tabanua 1.6.1

Temneparypa

I'BC, trac, °C 0 | 20]30 |40 }| 50 | 60 70 | 80 | 90 | 100 | 110
Horpenmocts -
H3MepeHHs 06 1193458981163 | 275 | 48 | 90 | 213 | 2278 o
o6sema I'BC, %

CymecTByer paa METOIOB, NO3BOJAIONMX OLEHHTH OTHOCHTENbHYIO H abCONIOTHYIO BIAXHOCTH
B ra3’ONEUICBOM MOTOKE B HCTOYMHHKeE 3arpa3HeHnd atMocdeps! [11,16).

Tpasumempuyeckuii (kondercayuonnsiii) Memoo

MeTon ocHOBaH Ha H3MEPEHHH KOJHYECTBa CKOHIEHCHPOBAHHBHIX NapoB BOAH B npofe rasa Hs-
BECTHOTO 00beMa, OTOHpaeMEBIX H3 ra30Xo/[a A OXJIAXACHHBIX HIKE TOYKH POCH. JTOT METOA MO3BOJAET
OnpeneIuTsh abCOMOTHYIO BIAKHOCTD B ra30MBUICBOM ITOTOKE H, KaK MPaBHIO, MPHMEHICTCH JUIA H3Me-
PEHHA BIAKXHOCTH Ia30B HE HACHIMEHHBIX BOASHBIMH MapaMH.

Cxema HU3MCEPECHHA BJIAXKHOCTH rasa KOHACHCAIIHOHHBEIM METOIOM MPEACTARNCHA HHXKE:

1

i x _ 4
/L E 0000
/ R

Puc. 1.6.1. Cxema u3MepeHus BIOKHOCTH ra3a KOHIEHCAHOHHBIM METOAO0M.
1 — rasoxon; 2 — neine3aGopHad TpyOka BHyTpenHe#t GpuasTpanmu; 3 — XONOXUNBHHK; 4 — K0/10a KOHHYE-
ckad; 5 — TepmomMetp; 6 — U-o0pa3usiii MaHoMeTp; 7 ~ JJIEKTPOACIIHPATOp; 8 — poTaMeTp.

ITpu or6ope npob rapoB BOXL! HEOOXOAAMO UCKIIOYUTH BHINaAEHHE KOHAEHCATa BOMABI 110 Fa30-
BOMY TpakTy A0 ycTpocTBa koHAeHcaltHH. C 5T0H LeNbI0 HE06X0AHMO BHITIOIHEHHE PA/la YCAOBHH:
- TEMIIepaTypa TOUKH POCHI aHAJIH3UPYEMOTO ra3a JOJKHa GbITh Boitre 60°C;
- He JIOITyCKaeTco NoNaJaHHe B YCTPOHCTBO KOHAEHCALIMH TBEPABIX B3BEMIEHHBIX BEIIECTB, KalleAbHOM
BJIar", a Tak)e BEIECTB, BIHAIONMX Ha TEMIIEPATYPY TOUKH POCHL;
- ra303a00pHBIH TPaKT 4O XONOTHIBHHKA JOKEH OBITh MUHHMANLHOH AMHHEI H PACIIONIAraThCA BEPTH-
KalsHO MIIH MOA yTiIoM He Menee 10°C;
- npu temneparype Boiire 100°C npo6ooTGOpHEIil 30HI H YIaCTOK €ro COeIHHEHHUA C YCTPOHCTBOM KOH-
JEeHCaIMH HeoOX0AUMO 000rpPEBaTh.
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B nenom, npu orGope npo6 razoBsli NOTOK B Ia30Xoe JO/KEH HAXOAHTHCA MPH CIESAYIOMMX yC-
JIOBHSAX:

u36nITOUHOE NaBieHue (paspexxenne) | + 10 xIla
TeMIEpaTypa B ra30XoJie ot 0 mo 450 °C
TEMIIEPATYpa OKpYKalomeH cpensl or -5 10 35 °C
MaccoBasd KOHIEHTpaIHsA napoB Boasl | ot 50 xo 500 r/m
(abcomoTHas BIaXHOCTB)
3aNBUIEHHOCTH 1o 1,0 /v’

YT0o6bI HCKIIOUHTH MOMAfaHHE TBEPABIX B3IBEMICHHBIX BEWIECTB Npu or6ope mpoO6kl, mpoboor-
GopHeit 30HA HEOOXOXMMO CHaGIMTE (MHILTPYIOIMM YCTPOHCTBOM, TO3BOJAIONUM YCTPaHHThH B3Be-
IICHHBIC BEMIECCTBA Ha CTafHH 0TO0pa MpoOk!. JIn MCKIIOYEeHHS NONAAaHAA KaNeJbHOM Biary, npo6oot-
GopHbIii 30HA KOMKEH OBITH CHabXeH cHemManbHOM Hacalkol, MO3BONAIONIEH HANPaBHTH BXOXHOE OT-
BEPCTHE 30H/1a 110 X0y I'a30IbLIEBOr0 HOTOKA.

Jns onpenenenns Beca oro6paHHOR MPoOkl HEO6XOAHMO B3BECHTb YCTPOHCTBO KOHACHCALHH 0
or6opa npoGi, 3aTeM nocie orbopa npobrl. Ilepen oTGopoM npo6yI, YCTPOHCTBO KOHAEHCALHH H cOp6-
LHMH BOJAHLIX NMApoOB B3BEIIMBAIOT [Ba pa3a Ha Becax ¢ TOYHOCTBIO A0 0,1 r. 3a pe3yawTar H3MEpeHHA
Macchl YCTpOHCTBa NPHHHMAIOT CpefiHee apH(MeTHUeCKoe Pe3yNbTaToB ABYX €JHHHMYHBIX H3MEDEHHH,
Pa3HOCTB MeXIy KOTOpPBHIMH He JOJDKHA NpeBBIMIaTh 10,2 I.

CobuparoT npo600TOOPHYIO CHCTEMY COINIACHO BHIIIEYKa3aHHOH CXEMBI H MPOBEPAIOT CHCTEMY
Ha TepPMETHIHOCTH. [ 3TOTO, IO BBOAA 30HAA B [a30X0/l, YCTAHABIHBAIOT PACXOJ ra3a OKOJO 5 1M /MHH
N0 POTaMeTpy acHHpPaTOpa H 3aKpHIBAIOT BXOAHOE OTBEPCTHE (GHIBTPYIONIEr0 MaTPOHA: €CITH Yepe3 HEKOo-
TOpoc Bpems (1-2 MWMH) pacXon CHH3HTCA [0 HyJd, TO CHCTeMa repMerHyHa. Bmecro mnnuie3abopHo#
TpYOKH BHyTpeHHEH (PHILTpai MOXHO HCNONB30BaTh NPOGOOTOOPHEIH 30HA, K BXONHOMY OTBEPCTHIO
KOTOpOro noicoeuHen GuILTpyrommii matpoH. Ilocie o160pa MpoGE! BHIAEPKUBAIOT B TEUEHHE Yaca B
nabopaTopHH H B3BENIMBAIOT HA TEX JKE BECAX, Ha KOTOPHIX ObLT yCTaHOBJIEH NEPBOHAYANIbHbIH BeC
10 aHAJIOTHYHOH NpONUEAYPE.

Maccy napos Bojsl (G, ) pacCUHTEIBAIOT MO popMyrne:

Gz - G] =G (1.62)

rae G, — cpenHee 3Ha4€HHE MACCHI YCTPOHCTBa KOHACHCAMH moclie oT6opa npoOk, T;
G, - cpenHee 3HaYEHHE MacChl YCTPOHCTBa KOHACHCAIMH 0 0TOOpa Mpo6kI, I.
MaccoByio KOHIEHTpanuio napos Boxel (C,, I/M’) B OTXOIAMMX ra3ax pacCUHTHIBAIOT 1O (op-

Myne:
' G
C,=-- (163
. V( )

0

rae V,— o6beM ra3oBoii mpoGbl, M’ , IPUBEIEHHOM K H.y., PACCYHTHIBAIOT 10 hopMye:
v =y 213 (Pu ~AP)
0 101.3-(273+1,)

rae P, — atMocdepHoe naBnenue, klla; AP, — paspexenue nepex cueTankoM, Klla; t, — TeMneparypa ra-
3a nepex cueTauxoM, "C; V — 06seM 0ToOpanHo# ra3oBoit mpo6sl, M.

O6Bem 0T0OpaHHOM NPOOE! MydIle H3MEPATH NP OMOIK Ta30BOr0 CYETYHKA, T.K. B 3TOM CIy-
Jae MOrpPeIIHOCTh H3MepeHHs 00beMa 0ToOpaHHO¥ npo6kl cocTaBnser £2%.
Hanpumep, MOXXKHO MCIIONB30BaTh CUeTUMK rasa OnrroBoit ['amryc—2000 mmm mro6oi mpyroH rasoBbli
CUETYHK, HE YCTYNAIOMMii eMy [0 CBOHM XapaKTEPHCTHKAM.

(1.64)

Icuxpomempuueckuii memod

MeTo/l OCHOBAH Ha KOCBEHHOM ONpe/€eeHIH NapUHalbHOTO JaBIeHHs BOASHEIX IapoB 10 HOKa-
3aHUAM TEMIIEPaTypH BJIAKHOIO U CYXOrO TEPMOMETPOB (WIH TEPMOIATYHKOB), IIOCICAOBATENEHO 06Te-
KaeMBIX CTpyeit rasa mpu orGope npoGsl. IIpy 3TOM Cyx0it TEpMOMETP NMOKa3BIBAaeT TEMIIEPATYPY OKpY-
XAOIIEr0 ero HACHIIEHHOTO ra3a, a MOKDHIH, IIOMEIIEHHKIH B TY Xe cpely, — 6oee HU3KyIO TeMIepary-
Py H3-32 pacxoia TeIUIOTHl Ha MCTapeHHe BOXBI H HACHIIlEHHME ra3a ed mapamu. Jlns peamusanuu 3Toro
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METOJIa MCIONE3YIOT IICHXpoMeTphl AccMaHa. Meron peKOMEHAyeTCs MCTIONIL30BaTh Al KOHTPOJIA Ia3o-
BBIX IOTOKOB, TEMIIEPATyPa KOTOPHIX IIPEBBILIAET TEMIIEPATYPY TOUKH pockl Ha 15-20 °C. Merox no3so-
JI€T M3MEPATh OTHOCHTEIBHYIO H aGCONIOTHYIO BIaXKHOCTh B YCIOBUAX Ia30Xo0/a.

J1s BEITIOJIHEHMA H3MEPEHHIT HeO6X0UMO BEIMONHEHHE CIIEAYIOMUX YCIOBHIA:
- mpoby Heob6xomuMo oTOHpaTh Tak, Yr0oObl MCKIIOIHTD BEINAJCHHE KOHJAEHCATa IapoB BOJLI IO Ta30BoO-~
My TPaKTy AO NCHXPOMETpa;
- He JIOIyCKaeTcs NOoNafaHie TBEPALIX B3BENICHHBIX BELIECTB ¥ KaleJIbHOH BIIaTH B ICHXPOMETP.

ITpu or6Gope npo6 ra3oBEIi NOTOK B ra30Xofie AODKEH HAXOAUTELCA TIPH CHEAYIONUX YCIOBHAX:

aTMoctepHOe HaBICHAE 84 - 106,7 xIla
(630-800 MM pr. cT.)

H30LITOYHOE JIaBCHHE + 10 xIla

(pa3pexenue)

OTHOCHTENIbHAA BIAKHOCTH o 100 %

npu TeMneparype 1o 70° C

TeMITepaTypa OKpyXalomei cpeas ot 10 5o 35 °C

INepen n3MepeHnEM ICHXPOMETP NOATOTABIHBAIOT K paboTe B COOTBETCTBHH C HHCTPYKIHEH IO
IKCIUTyaTallHH, 3a/IMBas B HETO AMCTHUIMPOBaHHYIO BoAy 10 MeTku. CoGHpaloT ycraHOBKy M oTGopa
npo6hI.

YcraHoBKa COCTOHMT H3 NpobooTGopHOTO 30HAa, CHXpOMETpa (JUIA H3MEPEHHA TeMIeparyp "cy-
X0ro” H "BJI2XHOT0" TepMOMETpa), MAHOMETPa JUIS M3MEPEHHs paspexeHHA B npubope, ra3oBoro cyer-
9HKa JUIA M3MepeHHa oToOpanHoro o6sema mpo6hl (MK poTameTpa) H acmuparopa. B razoxone nomxeH
OLITh YCTAHOBJIEH MAHOMETP UIA H3MEPEHHA H30OBITOYHOTO AaBjeHHA (pa3peKCHHA) B ra3’oxofe. Ycra-
HOBKY NPOBEPAIOT HA TEPMETHIHOCTH, TaK Kak GhUIO H3110KEHO BHIIIE, IPH ONHCAHHA IPABHMETPHIECKO-
TO MeToxa.

Ilpu npoBeneHun H3MepeHHit NMpeIBapHTENBHO OTQWIBTPOBAHHEIN OT NBUIM r'a3 MOCTYHaeT B
NICHXpOMETp uepe3 BXOXHOM NaTpyGoK M OMBIBAET CHAa4ala CyXoOi, a 3aTeM BJIAXKHEI TEpMOMETP H BEHI-
XOJMT M3 YCTPOMCTBA Yepe3 BRIXOZHON MaTpyOoK.

Yepes npubop ycTaHaBIHBAIOT pacxol rasa He MeHee 15 — 20 IM*/MEE H nporpesaioT npubop
STHM ra3oM B TeueHne 10 — 15 MuH, pH 3TOM CKOPOCTh OMBIBAHHA ra3oM BIXHOIO TepMOMeTpa (Tep-
MoMeTpa) JO/KHa ObITH BhIIe 5 M/C.

ITokazanHs TEpMOMETPOB CHHMAIOT Yepe3 Kaxkapie 5 MuH. Creqyer caenaTbk HE MEHee 5 M3Mepe-
HHUH, 3aTeM pesyJIbTaThl YCPEAHUTS.

PesynsraTsl M3MEPEHHUH 3aMHMCHIBAIOT B XKypHAI HAOMIONEHMIA.

IlapiuansHOE AaBIeHHE BOSAHBIX IAPOB IPH YCIOBHAX BHYTPH IICHXPOMETPa PACCUHTHIBAIOT IO
tdopmyne:

P, =P, —clt,~t) (P, —AP,)(165)

INapumansHoe aBicHHE BOJSHBIX APOB B aHATH3NPYEMOM I'a3e PacCIUTHIBAIOT IO Gopmyie:

P, +AP
P, =[P, —c(t. -t) (P, —AP)] =20 (166
we [ nac (c a) ( amm n)] PRM—AP" ( )

rae: Pu.— NapUHAATBHOC AABJICHHE BOAHOIO Napa B aHATH3UPYEMOM rase, MM PT.CT.;

Py — maBieHHe HaCBHILEHHOroO BOASHOTO Iapa HpH TEMIIEpaType BAAKHOIO TEPMOMETpa ts,
(cnpaBoOYHbIE AaHHEIE), MM PT.CT;

t. — TEMIIepaTypa CyXoro TepMoMeTpa (M3MepeHHsIe faHusle), °C;

t, — TEMIIepaTypa BIa)XXHOTO TEpMOMETPa (M3MEpEHHbIE JaHHEIe), °C;

AP, — paspexeHHe B IICHXpOMETpe (M3MEpEHHBIEe JaHHBIE), MM PT.CT.;

AP, ~ paspexxeHue (1aBleHHE) B ra30X0/ie (H3IMEPEHHbIE JaHHEIE), MM PT.CT.;
P, — aTMOC(epHOE JaBIEHHE, MM PT. CT.;

¢ — K03(hHuHeHT, 3aBHCAMME OT CKOPOCTH ABHXXEHHS ra3a 0KOJIO BIAXHOIO TEPMOMETpa (IIpH
cKOpocCTAX rasa Gonee 5 M/c, ¢ = 0,00066).
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CornacHO pacCYHTaHHOMY NapLMAIbHOMY AaBICHHIO BOIJHOTO Napa MO ICHXPOMETPHYECKHM
TabIHIaM B cpaBoOvHOHN JHTEparype [17-19] MoXHO HaliTH COOTBETCTBYIOIIYIO TEMIIEPATYPY TOYKH PO-
CBI.

OTHOCHTENBHYIO BIAXKHOCTE B ra3oxofe (%) pacCuHTHIBAIOT 1O GopMye:

PWP
W= 100 (167)

wez

rae Py, — napuuaisHoe TaB/IeHHE HACKIIIEHHOTO BOAAHOTO IIapa IPH TeMIlepaType rasa B rasoxoie, MM
PT. cT. (cipaBou4HbIe RaHHBIE [17-19]).
MaccoByio KOHIEHTpAIHIO BOAJHOTO Iapa B ra30X0/e ONpeaesoT o dopMmyne:

- 804P, s
* (P tAP,)-P, 168

rie C,— MaccoBasi KOHIICHTpAIIMA BOITHOTO Mapa B Tase, I/M’; 804 — IIOTHOCTE BOAAHOTO Tapa NPH HOp-
MaIBHEIX YCTOBHAX, I/M’.

JlaTauK ncHXpoMeTpa BHINOJHEH OTAEIbHBIM BHIHOCHBIM 60KOM H CHabXCH CheMHEIM GadkoM
Ins BOAB! K npo6ooTGopHo#t TpyGKoit ¢ MaTepyaTHIM MPOTHBOIBUILHEIM (PHIBTPOM H YKPEIUICHHEIM Ha
Heit HarpeBaTeNBHEIM 3JIEMEHTOM.

INcuxpomeTp Tak ke cHabxeH TepmonpeobpasoBareneM, 6I0KOM H3MEPEHHH W GI0KOM NHTaHHA.

IlepBei#t 0 XOXy ra3oBOro IOTOKA TEPMOJATIMK "CyXOH" NMpHHMMaeT TeMneparypy rasa. Bro-
poit, "BlIaxHbIN", CMaYHBaeTCA BOJON M M3-33 MCIIAPEHUA BOILI oXJaxkAaercsa. Bo3HHKaeT pa3HOCTh TEM-
neparyp (IICHXpOMeTpHIecKas pa3sHHMIaA), CBA3aHHAA C TEMIEpPaTypoit H BIOKHOCTBHIO Ia30BOTO MOTOKA.
Bok M3MepeHHsa HHIYIMpPYeT 3HaueHHs TEeMIepaTypHl "CyXoro" TEpMOAATIMKA M Pa3HOCTH TeMIeparyp
"cyxoro" H "BJIaXHOT0" TEPMOJATIHKOB B 3aBUCHMOCTH OT MOJIOKEHHA NEPEKTIOYaTENA.

OTHOCHTENbHAA BIAXHOCTb I'a3a B YCIOBUAX I'a30X0/a pacCUHTHIBaeTcA No dopmye:

(P tAP,)-(273+1)-C,,
=T -ap)@n+i)c, " (169

amm n 2 He
riae W, — OTHOCHTEIIbHAs BIaXKHOCTh ra3a B YCHOBHAX rasoxona, %; W, — OTHOCHTENIbHAs BIAXHOCTD ra-
3a B YCIIOBHAX IICHXpOMETPa, %; Py — aTMOcepHOE faBlIeHHE, MM PT.CT.; AP, — H36BITOTHOE AaBiACHHE
(pa3pexeHHe) B Ta3oxone, MM pT.CT.; AP, — pazpexeHue B ICHXpPOMETPE, MM PT.CT.; t. — TeMieparypa
"cyxoro" TepMoaarduka, °C; t. — Temneparypa B razoxope, °C; C,. — abcomoTHas BIaXXHOCTh HACHIIIEH-
HOTO BOJITHOTO Tapa TIPH TEMIIEpAType "CyXoro" TepMoxaTdmka, r/M’; C,. —abCOMOTHAA BIAXKHOCTS Ha-
CHIIIEHHOTO BOJAHOTO T1apa NPH TEMIIEPATypeE ra3a B ra3oXofe, I/M’.

AGcomoTHaA BNaXXHOCTH ra3a B ra30Xo/ie pacCIHTHIBacTCs No popmyie:

C,= —u—lz—c—"i (1.6.10)
100

82

e Cyr— abcomoTnas BIaKHOCTS ra3 B rasoxoze, r/m’; 100 — koadpunuent, %.
OcHoBHas aGCOMIOTHAs MOTPEINHOCTL A3MEPEHHA OTHOCHTENIBHOM BIAXHOCTH rasza He AOJKHA
nipeBbrmars + 10%.

1.7. Pacuer 06LeMHOr0 pacxoAa razoBoro nmoToka

O6BeMuLIH pacxoX Tasa pH paGodrx ycnosusax W, (M*/c) paccauTHIBalOT 1o hopMye
W,=v,-§17.1
re Vi — CKOpOCTh rasa, M/c; S ~ IIOMAE H3MEPHTENEHOTO CEYEHHS Ta30X01a, M.
JUIs KpYTIIOro ra3oXo/a Ioniafh H3MEPHTENBHOTO CEYCHHS PacCYMTHIBaeTCs Mo dhopmyae:

. 2
S=7rD

-107%(1.7.2)

rae D — BHyTpeHHHH JHaMETp ra3oxoa, MM.
JUI4 IpAMOYTONBHOTO ra30X0/a IUIOMAAh H3MEPHTENLHOTO CEYEHHS PACCUHTRIBAaeTCA 10 opmyie:

A-B
S=—-(173
10° (1.7.3)
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rae A, B - BHyTpeHHUE pa3Mephl IPAMOYTOILHOIO CEYESHUSA ra30X0/a, MM.

IInomans nonepevHoro ceYeHHA IMTHEBMOMETPHIECKOH TPYOKH He JOJDKHA NpEBBINATEL 1% Iuroma-
¥ M3MEPHTEIBHOTO CEYCHHA ra3oxona. Ecim HeBO3MOXHO 00eCHEUHTh 3TO YCIIOBHE, AEHCTBUTENLHYIO
IIOMATh H3MEPHUTENBHOTO CEYEHHA Sy B 3TOM CyYae PaCCYHTHIBAIOT MO HopMyIte:

Sn =Sr - Spp (1.7.4)

rae Sy — IIomanb CeYEHHA Ta30X0Ma, M’; Sy — IIOMANE CeveHns TPYGKH, M.
OGpeMuntii pacxox rasa (W, M/e), MpHBEAEHHEIH K HOPMANBHBIM ycioBuaM (t=0°C, P,=101,3
kfla) paccunThiBaeTcs no popmyie:

Ly TECER) L PEPL s

° ”(273+T)-101.3 T Q134T

rae Vp - ofneMHEI pacxoq rasa IpH paGouux ycnosusM, M/c; P, —arMochepuoe nasnenue, klla.; P
— CTaTMYeCKoe [aBJIenne ra3a B rasoxone, kIla; T — Temneparypa rasa B rasoxoze, °C.

2. ONPEJIEJIEHHE MACCOBO# KOHIEHTPALIMH 3ATPSI3SHAIOLUX BELECTB
B BBIGPOCAX

Cornacno rocyapcTBEHHOMY CTAHAAPTY [7] MPH KOHTPONE MPOMBINUIEHHKIX BEIGPOCOB MPHOpH-
TETHHIMH SBJIAIOTCA HPSMBIE METOABI, OCHOBAaHHBIE HA M3MEPEHHMX KOHLECHTPAIMH BPERHbIX BEIECTB H
061eMOB ra3oBO3AYIMHOK cMecH. K NMpAMBIM METOAAM OTHOCATCSA M3MEPEHMA ¢ MOMOMIBIO HHCTPYMEH-
TaNbHO-N1a60paTOPHBEIX METOMHK HIIH Ia30aHAIH3ATOPOB (IIEPEHOCHBIX WIH CTALMOHAPHBIX).

Ilpu BEIGOpE MHCTPYMEHTANIBHOIO METOAA AUl NPOBENECHHA HM3MEPEHHH KOHIEHTpauui 3arpss-
HSIOMHX BEIIECTB B BEIOpPOCcaxX HEOOXOAMMO YUHTHIBATE ClEAYIoLHe GaKkTopsI:

- obnacTh NpHMEHEHHS METONMKH (TrasoaHamH3aTopa) HOJKHA COOTBETCTBOBATH NapaMeTpaM
KOHTPONMPYEMOTO HCTOYHHMKA BHIGpocoB. K TakMM mapaMerpaM OTHOCATCSA, B JaCTHOCTH, HHTEpBal
(avuama3oH) onpeaenseMbIX KOHIEHTPaUHi 3arpa3HAIONIEro BEmEeCTBa, TEMIIEPATypa, AaBJACHHE H BIax-
HOCTB;

- BO3MOXHOCTB TIPHCYTCTBHA B BEIOpOCaX KOHTPOJNMPYEMOTO HCTOYHHKA 3arps3HeHms armocde-
PHI CONMYTCTBYIOHIMX BEIIECTB, KOTOPhIEe NOTEHUHANLHO MOITH OB MeIaTh ONMpeAeNCHHIO NaHHOTO 3a-
TPSA3HAIONIETO BEMIECTRA;

I'a30ananyM3aTopsl, KaKk MPaBHJIO, HCHOML3YIOTCSA A ONPEACNEHAS NIPHOPHTETHHIX ra30BBIX MPH-
Mmeceit (SO,, NO,, CO) 1 nanGonee BaxHEIX cnenudHIeckHx 3arpasasonx pemects (NHs, H,S, dro-
PHABL, MEPKaNTaHbI, ranoreHs! i fp.). Ho 9Hc/I0 BeniecTs, MOMICKAIMX KOHTPONIO, IOCTHTAECT HECKOMIb-
KHX COTEH, YT0 AeNaeT HEBO3MOXHBIM CO3AaHHE aBTOMATHYECKHX NIPHOOPOB IUIs KaXKHOTO M3 3arps3-
HAIOMEX Bemecrs. COOTBETCTBEHHO, B HACTOANIEE BPEMA HHCTPYMEHTANBHO-1a00paTOPHBIE METOMBI HY-
paIoOT BEAYIYIO POJb B KaUeCTBE HCTOYHHKOB MOMydeHHs HHpopMaimu 0 BEIOpocax B arMoctepy u oc-
HOBHEIX CPEJACTB KOHTPOJIA 3a COOMIONEHHEM YCTAHOBICHHEIX HOPMAaTHBOB BEIGPOCOB.

2.1. MeTonukn H3MepeHHs KOHIEHTpauii

IIpx KOHTpONE HCTOYHAKOB 3arPA3HEHHA aTMOCGEpPH! MOXHO HCIONB30BATh TONEKO COrNacoBaH-
HBIE B YCTaHOB/IEHHOM IOPAJKE METOAMKH, OTBe4aloiue TpeboBannsm [5, 20-22].

B cootercremn ¢ [23] «MBH nokasareneii 3arpa3HEHHA OKPYXalomieH Cpeiibl JODKHBI IPOHTH
3KCIIEpTH3y B OpraHM3aliMH (MO CHENHANH3AIAH), YIIOMHOMOYECHHOH (elepaIbHEIM OPraHoM HCHOIHH-
TeNbHOM BAACTH...». Takoii opraHM3aumeil B 00NacTH KOHTPOJA HPOMBIIUICHHBIX BHIGPOCOB sBIsETCH
Hayqno-HCCle0BaTeNbCKUil HHCTATYT oXpaHkl arMocdepHoro Bosayxa (HUH Atmocdepa). HUM ATt-
Mocdepa NPOBOAMT IKCHEPTH3Y METOAMK. METPONOTHYECKAs AaTTECTAllHAd METONHK INPOBOLHTICA B
THMII: ©I'VI1 "BHUHUM mwMm. LY. Menneneesa” (Canxr-TlerepGypr), ®I'VII "YHUHNM" (Exarepun-
6ypr) u 8 ©I'VII "BHUHUMC" (Mocksa).

OTH HEHTPH B COOTBETCTBHH C TpebopanmaMH [20] npoBepsAioT COCTaBIAIONHE MOIPEMHOCTH
U3MepeHnii METONWKH, TaKHM 00pasoM, 9TOOH cyMMapHasd NOTPEMIHOCTE H3MEPEHHil (HeompeneneH-
HOCTB pe3yNsTaTa A3MepeHHH) He npesbimana $25%.

DKCHEPTHOE 3aKITIOUEHHE BhIMAETCA cpokoM Ha 5 ser. IIpH npoBeeHHH 3KCHEPTH3H MpOBEPAET-
€S BO3MOXHOCTb HONYYEHHA HOCTOBEPHHIX Pe3yNETaTOB C HOMOMNIBIO MPELIAracMoil METONHKH B 3asB-
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JICHHOH B Heit 06macTn npHMeHEeHNs (JUIM KaKHX TeXHONOTHYECKHX POH3BOACTB, NPH KaKHX MEMANIOMMX
KOMIIOHEHTaX, NIPH KakHX TeMIICpaTypax, B KakoM JHana30He KORLEHTpalMi H T.1.).

ITo ncTeYeHHN S5-TH JIETHETO CPOKa ACHCTBHA METONMKa NOJKHA ObITH akTyanu3upoBaHa. Texcr
MBH moxer 6piTh 1opaGoTaH ¢ yIETOM HAKOMIECHHOTO OIBITA €€ HCIONB30BAHHA H H3MEHEHHAMH HOp-
MATHBHBIX IOKYMEHTOB 3a HOCHeAHHe 5 JeT (aKTyaNnH3anHus H H3MEHEeHHA TOCYJapCTBEHHBIX CTaHAAPTOR,
TEXHHIECKHX YCNIOBHH H T.1.). O/THAKO TaKHe H3MECHEHHAA HE IOJDKHBI 3aTParuBaTh CYTH METOAA H OCHOB-
HBIX MoMenToB MBH (npana3oHa H3MepAeMBIX KOHICHTpamuii, ciocoba or6opa nmpo6rL, MEeTOa aHAIH-
3a), TaK KaK B 3TOM CIlydJac NaHHAA METOJAHKa IODKHa Gyler 3aHOBO NMPOMTH BCIO MPOLEAYPY COIJacoBa-
HH#A, IOCNIE 9€T0 Ha Hee GyAeT BRIIaHO HOBOE CBHACTENBCTBO O METPOJIOTHYECKO aTTeCTalHH.

He nomyckaerca Hconp3oBaHHE HPH KOHTPOJIE BEIOPOCOB METOMK, NPEAHA3HAYEHHBIX )19 KOH-
TpoJIs BO3XyXa pabodei 30HEI U 3arPA3HEHHA aTMOChEPEL.

Meroauka, HMEIONas CBHACTENbCTBO O METPONOTMIECKOH aTTECTalliH H JKCIIEPTHOE 3aKioYe-
HHe, BxiodaeTca B «IlepedeHb METOOHK BBLIMOAHEHHA HIMEDCHMH KOHIECHTpALUi 3arpA3HAIONIHX Be-
HIeCTB B IPOMBINUICHHEIX BRIOpocax B armMocdepy», Bemmyckaemblii HUHM AtMmocdepa.

TlepeueHs cocTORT W3 Ha3BaHHI METOAMK BEITOJHCHHA H3MEPEHHUS KOHUCHTpaIMi 3arpa3HAIOMIHAX
BELIECTB B BhIOpOCaX NPOMBIIUICHHBIX NPEANPUATHH, ¢ yKa3aHMEM OpraHu3auuii pa3paGoTUHKOB M
OKOHYAHHA CPOKa REACTBHS paspeIHTENbHBIX JOKYMEHTOB HA METOAMKY (CBHAETENBCTBO O METPOJIOTH-
YECKOH aTTECTallHH, HKCIEPTHOE 3aKIIOYEHHE), aJIPECOB OpraHM3alinii pa3paboTYHKOB M andaBUTHOrO
yka3sarens BeIecTB.

ITo oxonyanHH cpoka JAEHCTBHA pa3spelIMTENBHBIX JOKYMEHTOB HA METOANKY HIIH NIPH NOATOTOB-
K€ HOBEIX METOJHMK HeOOXOZHMMO NMPHBECTH MX B cooTBercTBHe ¢ TpeGoBanusamu 'OCT P 8.563-2009 u
I'OCT P KCO 5725-2002, FOCT 17.2.3.02-78 u P/1 52.04.59-85 u npecTaBUTb Ha SKCIEPTH3Y.

B Poccum Taxoke feiicTBYeT I'oCynapcTBEHHBIH peecTp METOANK KOTHYECTBEHHOTO XHMHIECKOTO
aHAIA3a H OHEHKH COCTOSHHAA 0OBEKTOB OKpYXalolieii cpe/ibl, ZOMYLIEHHBIX LA LeJeif roCyAapCTBEHHO-
FO 3KOJIOTHYECKOTrO KOHTPOIIsA 1 MOHHTOPHHTA, B KOTOPHIH BIJIIOYEHEI METOTHKH KOHTPOJIA IPOMEINIIEH-
HBIX BEIGPOCOB. PeecTp ABJIAETCS OTKPHITHIM, T.€. OH IIOCTOSHHO TIONOIHAETCS HOBBIMH METOJUKAMHU BEI-
NOJIHEHUSA H3MEPEHHH, @ METOIMKH ¢ HCTEKIIHM CPOKOM JEHCTBHA CBUAETENHCTBA O METPONOrHIECKOH
aTTecTallHH IEPECMATPUBAIOTCS pa3paboTYHKaMH B YCTaHOBJIEHHOM MOPSAKE.

Kpome toro, B Poccuu cymectsyer ®enepanpheiit peecTp METOOHMK BHINOJHEHHA H3MEPEHWMIA,
NpHMEHAEMBIX B cepax pacnpOCTpaHEHHs TOCYAapCTBEHHOTO METPOJIOTHYECKOrO KOHTPOJIA U Haa30pa,
B KOTOPOM TaKX€ 3aperHCTPHUPOBAHBI MCTOJMKH, NpEAHA3HaYEHHBIE JIA KOHTPONA BHIOPOCOB 3arpas-
HAIOIMX BEIIECTB.

2.2. 'a30aHATH3aTOPBI

I'azoananmsarop (aHaMU3aTOp ra3oB, Ta30aHANHTHYECKHI Npubop) npeacTasaser coboit cpeacTso
HM3MEPEHMS, NIPEIHA3HAYCHHOE Ul KOMMYECTBEHHOIO ONpeAeIeHHs XMMHYECKOro COCTaBa ra30BoH cpe-
Apl. I"azoaHamu3aTopsl OBIBAIOT aBTOMAaTHYECKHMH, T.€. MPOH3BOAAIIMMH H3MEPEHHS M BCE ONEpallHH,
cBA3aHHEIE C 06paboTKOH pPe3ynbTaTOB H3MEPEHHH, HX perucTpaLMel, mepefadeii JaHHBIX HIH BEIPaGoOT-
KOH YTIpaBIIAIOMEro CHIHala, 6e3 HemoCcpeCTBEHHOr0 YJacTHA YeIOBEKA H IHOJyaBTOMATHYCCKHMH (aB-
TOMATH3HPOBaHHEIMH), T.€. IPOH3BOAANIAMH B aBTOMaTHYECKOM PEXHME OIHY MIH HECKONBKO H3MEPH-
TEeNbHBIX omeparmit. KpoMe Toro, razoaHanu3aTopsl MOApa3fendioTca Ha Ta30aHATH3aTOPH! CIEHHaNH3N-
POBaHHOIO Ha3HA4YEHHs M YHHMBEPCAJIBHOIO HasHaUYeHHA. ['a30aHAIN3aTOPHI CHELHATH3HPOBAHHOIO Ha-
3HAYCHHA HMMEIOT OTPaHM4EHHYIO 00)IacTh NIPHMEHEHHS H NPENHA3HAYeHb! IS SKCIUIyaTalHl Ha oObek-
TaX ONpEEeNEHHOTO THIA (THINOB) ¢ KOHKPETHBIMH XapaKTEPHCTHKAMM (Ka4SCTBEHHBIM XHMHYECKHM CO-
CTaBOM H (M3HYESCKHMHM NapaMeTpaMH aHaNM3HpyeMoil ra3oBoi cpelsl). 'asoaHanmu3aTopsl yHUBEpCAIb-
HOTO Ha3HA4Y€HHS MMEIOT HIMPOKYI0 001acTh NpHMEHEHHs 6e3 yKa3aHUS THIOB M XapaKTEPHCTHUK KOH-
TPOIHPYEMBIX 06BEKTOB U NPHMEHAIOTCA B COBOKYIIHOCTH C METOAHUKAMY BBIIIOIHEHHs H3MEpPEHHUH, pas-
paboTaHHBIMH JUI1 KOHKPETHBIX H3MEPHTENBHBIX 3a1a4 [24, 25-27].

Kak u B cmyqae MEeTOAHK ONpeNcNeHNs KOHIEHTpaMi 3arpA3HAIOIMX BENIECTB, IIOTPEMHOCTD H3-
MepeHus KOHIEHTpaIMi ra30aHalM3aTopaMy I0/DKHA COCTaBIATh He Gonee +£25 % oT u3MepseMoil Bemu-
unHEL. [lorpemmocTs H3MEpeHHs onpenendercs KiIaccoM TOYHOCTH npubopa B coorBercrBuu ¢ ['OCT
8.401-80 [28]. Kinacc TouHOCTH — 3T0 00600IIEHHAs XapaKTEPUCTHKA CPEACTB H3MEepeHuH, onpeenseMas
NpEAEIaMH JOIYCKAEMEIX OCHOBHBIX H JIOMOJHHTENBHBIX IOTPENIHOCTEH, a Talkoke PAZOM JpYTHX
CBOMCTB, BAMAIOMIMX HA TOYHOCTH OCYMIECTBIAEMEIX C HX IOMOIIBIO H3MepeHuit. Kiracckr TouHOCTH per-
JIAMEHTHPYIOTCS CTaHIApTaMM Ha OTJCIBHBIE BUABI CPEACTB H3MEPEHHUA C HCIOJIB30BAHHEM METPOJIOTH-
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YeCKHX XapaKTepHCTHK H CIoco60B HX HopmApoBaus. O003HaYeHHE KJIACCOB TOYHOCTH BBOIXHTCA B 3a-
BHCHMOCTH OT CIOCOOO0B 3ajlaHHA NPEENOB JOMYCKAaeMO# OCHOBHOM MOTPEILHOCTH.

Ipenenst pomyckaeMoi aGCONMIOTHON OCHOBHO#M NMOTPENIHOCTH MOTYT 3ajaBaThca au6o B BHIC Of-
HOWIeHHOH (opMymsl

A=%a 53
60 B BHAE ABYXWICHHOH GopMyIIBl
=+
A=zt(@+bx) 222),

meAuX BBIPAKAIOTCA ONHOBPEMEHHO JIHOO B eMHHMIAX H3MEPAEMO# BETHIHHEL, THOO0 B AENCHUAX
IIKaJbl H3IMEPHTENBHOTO MpHOOpa.

Bonee mpeamodTHTENLHBIM SBIAETCA 3alaHAE OpENENoB AOMYyCKaeMBIX morpemmocreil B ¢opme
TIPHBEACHHOM MM OTHOCHTENBHOMH NMOTPENIHOCTH.

Ipenenst nomyckaemoit NpHUBEACHHOH OCHOBHOH NOrPEIMIHOCTH HOPMHPYIOTCS B BHAE OJHOWICHHOH

Gopmymst
A

Tmx, T
n (2.2.3),
rge: P =110, 1.5-10", 2-10", 2.5-107, 4-10", 5-10", 6-10"
(n=1,0,-1,-2...).
Ipenensr pomyckaeMol OTHOCHTEJIBHOH OCHOBHOH MOIPENIHOCTH MOTYT HOPMHpoOBarhcs Jmbo ox-
HOWIeHHOH (opMymoit

o= é = iq
x (224)
6o IBYXWIeHHOH dopMyoit
o= é =tic+d ﬁ -1
X X

(2.2.5)

T'ne X — xoHeuHOE 3HaUeHHE AUANA30HA HIMEPEHHH HIH AWANA30HA 3HAYCHHI BOCTIPOM3BOAMMO#H MHO-
TO3HaYHON Mepoii BENHYHHEL, a IOCTOSHHbIC YHCNA g, ¢ U d BEIOHPAIOTCA U3 TOTO e pAja, IT0 U YHCIIO0
p.

B 060CHOBAaHHBIX CITy4asx Hpenesl ZomyckaeMol abCOMIOTHOH M OTHOCHTENBHO MOTPEHIHOCTH
MOKHO HOPMHPOBATH 110 Goltee CIOXHBIM hopMynaM HIM Jaxe B popme rpadHKOB HIIH TaGIHLL.

CpencTaM M3MepeHHH, PEENBI JOMyCKaeMO# OCHOBHO#H NMOTPEIHOCTH KOTOPHIX 3aalOTCA OTHO-
CHTENBHOM MOTPEIHOCTHIO N0 OXHOWICHHOH (opMyne (2.2.4), MPHCBaMBAIOT KJIacChl TOYHOCTH, BHIOH-
paeMble U3 pAJa 9HCEIl p U paBHbIE COOTBETCTBYIOIMM NPEAeaaM B POLEHTaX. Tak Julf CPeACcTBa H3Me-

pennii ¢ 6=0,002 knacc TounocT 0603HaUaeTCS .

Ecnn npemens! OomycKkaeMoH OCHOBHOH OTHOCHTENBHOM NMOTPENUIHOCTH BBIPaXAIOTCA JBYXWICHHOMH
dopmynoit (2.2.5), To K1acc TOYHOCTH 0603HadaeTCs KaK ¢/d , TAe YHCIa ¢ ¥ d BRIGHPAIOTCA M3 TOTO XKe
psAa, 9TO M p, HO 3alMCHIBAIOTCA B mporenTax. Tak, usMepurensHei mpubop xracca tounocru 0,02/0,01
XapaKTepu3yeTcs NpeNeaMy JOIMycKaeMOR OCHOBHOM OTHOCHTENIBHOMN HOTPENIHOCTH

0=1/0.02+0.01 —)-{XL—I %

22.6)

Kitaccbl TOYHOCTH CPEACTB H3MEPEHUH, I KOTOPBIX Mpelenbl AoIyckaeMoii OCHOBHOMN IPUBEIEH-
HO# MOTpemHOCTH HOPMHpYIOTCA 1o dopmyre (2.2.3), o603HauaTca oAHOM uudpoii, BHGupacMoil U3
pAIa ANA 9HCEN p ¥ BBIPOKEHHOH B MIPOLCHTAX.

Ecnn, nanpumep, vy = £0,005 = £0,5%, To xnacc TouHocTH o6o3Hagaerca kak 0.5 (Ge3 kpyxka).

Kiaccrl TounocTH 06o3HaqaloTes puMCKAMU HHdpaMu wia GyKBaMH JIaTHHCKOrO antdaBuTa s

CPEJICTB H3MEPEHHIH, IIpeJIeNbl KOIMYCKAEMOH TMOTPENTHOCTH KOTOPBIX 3a#atoTes B opme rpadukoB, Tab-
JIMIY HUIM CNIOXKHBIX QYHKIHH BXOZHOM, H3MEpAEMOH MMM BOCHPOM3BOAMMOM Benmuuusl. K GyksaMm npu
3TOM JIOIYCKAETCA MPHUCOETHHATh HHACKCH B BHAE apaGckoit udphl. YeM MeHBIIEe MpeNensl MOIyCcKae-
MO¥ NOTPEIHOCTH, TeM Orke K Havamy andasuTa fo/KHa ObITH GyKkBa M TeM MeHbIIe MUdpa.
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Ilpenensl OTHOCHTENLHOM MOTPEIIHOCTH H3MEPEHNs KOHLEHTPALHH 3aTpA3HAIONHNX BEILECTB I
ra30aHaIM3aTOPOR CIENHATH3HPOBAHHOTO HA3HAYCHMA NOIDKHBI OBITh yKa3aHHl B 3KCILIYaTALMOHHBIX
JIOKYMEHTaX Ha ra30aHaH3aTOpEl, 8 MMEHHO, B PYKOBOACTBE MO 3KCIUTyaTallHH MJIH NaclopTe, H COOT-
BETCTBOBATh 3HAYCHHAM, YCTaHOBJICHHEBIM IO Pe3y/IbTaTaM IPOBEXEHHS METPOJOTHYECKHX HCILITAHHH
ra30aHaIA3aTOPOB.

IIpenensl OTHOCHTENBROM NMOTPEITHOCTH H3MEPEHHA KOHICHTPaNMH 3arpA3HAIONMKX BEIIECTB i
ra30aHATH3aTOPOB YHHBEPCAILHOTO. Ha3HAa9eHHs JO/DKHBI OBITH yKa3aHEI B METONHKAX BHINOJHEHHA H3-
MepeHHii, periaMeHTHPYIOIMX NPHMEHEHHe, JaHHbIX Ta30aHATH3ATOPOB U4 KOHKPETHLIX THUIIOB KOH-
TPONHPYEMBIX 0GBEKTOB, H COOTBETCTBOBATh 3HAYCHHAM, YCTAHOBICHHEIM 110 PE3yNbLTaTaM NPOBEACHHS
MeTponornieckoit arrecraund MBH.

Ilpn BLINONHEHHH H3MEPCHHH KOHICHTPAlMH 3arpA3HAIONMX BEMIECTB B BHIOpOCAaX JOJDKHBI
IPUMEHATLCA T'a30aHANM3ATOPHI, BHeceHHBIE B ['ocynapcTBeHHBIi peectp cpeAcTB m3MepeHnii PO u
NIPOINE/IIHE METPONIOTHYECKYIO CEpTH(HKAIIMIO H HMEIOIHE 3aKII0YEHHE 0 BOSMOXKHOCTH HX NPHMEHH-
MOCTH IIpH KOHTpOJIE MPOMBINUICHHBIX BHIOPOCOB B KOHKPETHRIX OTpaciAX MpOMBIIUIEHHOCTH. ['asoana-
NM3aTOpHI, MpOLICAIIHE CEpTHOHKAUMIO HA NMPHMEHEHHE MIA KOHTPOJA NMPOMBINLICHHEIX BHIOPOCOB,
JOJDKHBl 00ECNICYHBATh BBHIOMHEHHE TPeOOBaHHH, YKka3aHHEIX B MACHOPTE H TEXHHYECKOH JOKYMEHTa-
[MH nprbopa (ra3oaHaIN3aTophHl CHIENHAMH3APOBAHHOTO Ha3HAYCHHA). ["a30aHATH3aTOPH! YHHBEPCANBHO-
TO Ha3HaYeHHA, KOTOpPble NPHMEHAIOTCA B COBOKYIHOCTH C MCTOJMKAMH BBHIIONHEHHA H3MEpEHHH
(MBH), pa3paboTaHHBIMH U1 KOHKPETHBIX H3MECPHTEbHAIX 33129 H NPOIICAIIHX 3KCIIEPTH3Y H METPO-
JOTHIECKYIO aTTecTauuio B coorBercrud ¢ I'OCT P 8.563-2009 [20], nomkHe 06ecrieInBaTh BEIIONHE-
HHe TpeOOBaHMii, YKa3aHHLIX B JOKyMeHTanuu npudopa 1 MBU. MndopMauns o RomymieHHbIX K HpHMe-
HEHHIO NIPH KOHTPOJIe MPOMLINUICHHBIX BBIOpocax npuGopax npaBoxuTcs B “[lepedne npuGopoB st H3-
MepeHHs KOHLEHTPauii 3arpa3HAIONIAX BEMECTB B BhIGpocax NPOMBINUICHHBIX NPEANPHSATHI", KOTOPBIH
dopmupyer HUY Atmocdepa.

T'a30aHaIN3aTOPEI HODKHEL OBITH YKOMIUIEKTOBAaHH YCTpOiiCTBaMH 0TOOpa H MOATOTOBKH MPOOH!
K aHajumu3y, NpeAHa3HaYEeHHBIMH I TPAHCHOPTHPOBKH, OXJIaXIEHAA, OCYIICHHA H ouucTKH npobsl. He
JIOITyCKaeTcs HCIONb30BaHHE YCTPOHCTB THIOB, HE YKAa3aHHHIX B 3KCIUTYaTallHOHHBIX JOKYMEHTaX HIH
MBH Ha razoaHanH3aTopsl.

Ipunnume! paboTH ra30aHaNH3aTOPOB JUIA KOHTPOAA NPOMBINUIEHHBIX BHIGPOCOB OCHOBAHBI Ha
JIEKTPOXHMHYECKOM, ONITHIECKOM M IJTaMEHHO-HOHH3AIHOHHOM METOMax.

OJeXTPOXHMHYIECKHE METOABI IOApa3JeHdeTcs Ha KOHAYKTOMETPHYECKHH M KyJIOHOMETpHYe-
CKHH,

KoHaykroMeTpuieckuit MeTol| JISHCTBHA ra30aHAIH3aTOPOB OCHOBAH HA PETHCTPALIHH H3MEHe-
HHSA 3J1EKTPOIPOBOJHOCTH 3JEKTPOJINTA, BOSHHKAIOMIEH B pe3yNbTare ero B3aHMOJICHCTBHA C aHAIH3H-
pyeMoii rasoBoit cMechlo. I"a3oaHann3aToOpH, ACHCTBYIONME HA OCHOBE 3TOT0 METOAA, OTIHYAIOTCA Bbl-
COKOH YyBCTBUTENBHOCTBIO, GHICTponeiicTBHEM, NPOCTOTON HCIONHEHHA, MOPTATHBHOCTHIO H OTHOCH-
TENLHO HeBLICOKOH LeHOM. K cymecTBEeHHBIM HEOCTaTKaM ra30aHaIM3aTOPOB, HCIONB3YIOMMX KOHIYK-
TOMETPUYECKHH METOX, OTHOCHTCS HU3Kas CENCKTHBHOCTH 110 OTHOMICHHIO K MEMAIOMAM KOMIIOHEHTaM
¥ CHJIbHas 3aBHCHMOCTD OT I1apaMeTPOB BHEHIHEH Cpensl.

KynoHoMerpHrueckuii MeTox JeHCTBHA Ia30aHaMM3aTOPOB OCHOBAH HA HENPEPHIBHOM aBTOMATH-
9eCKOM THTPOBAHMH 8HAIH3HPYEMOIO KOMIIOHEHTAa PeareHToM, IOCTOAHHO T€HEPHPYEMBIM 33 CUET 3JIeK-
TPOXHMHYECKON peaxuHH Ha OJHOM H3 JJICKTPONOB sueiiku. Cruia TOKa, IPOTCKAIOMETO depes AUCHKY,
TIPOMOPLIHOHANBHA CONEPXKAHHMIO ONPEENIIEMOro KOMIIOHEHTa B aHAIM3HPyeMoii cpene. I'azoaHanu3aro-
PHl, AeHCTBYIONME HAa 3TOM IPHHIIHIIE, TAKKE XapaKTEPH3YIOTCA BRICOKOH JyBCTBHTEIBHOCTDIO, OBICTPO-
JeiicTBHEM, MOPTAaTHBHOCTHIO H OTHOCHTENBHO HEBHICOKOH neHo#. Ilo cBoel celleKTHBHOCTH OHM Ipe-
BOCXOJAT ra3oaHanu3aTophl, paboraiomue Ha KOHIyKromerpuaeckoM npuHimie. K o6mpm HepocrarkaM
3JIEKTPOXHMHYECKHX Ta30aHAM3aTOPOB TAKKEe MOXKHO OTHECTH HeGONBIIOH MEXIOBEPOYHBIH HHTEpBal
H Heo6X0IHMOCTh NEPHOAHICCKON 3aMEHBI AHANATHICCKHX AICEK.

B HacTrosmee BpeMs CpeiH 3NEKTPOXHMHYCCKMX Ia30aHANHM3aTOPOB CymecTByer Gosblioe pas-
HOOGpa3ne MHOTOKOMIIOHEHTHRIX NPHOOPOB, IPHHIAN NEHCTBHA KOTOPHIX OCHOBAaH Ha M3MEPEHHH He-
CKOJIBKHX coeannennii, 06sraHo CO, SO,, NO n O;, ¢ mocnexyiommm o6cIeToM NONXYISHHBIX aHATHTH-
YeCKHX CHIHaJOB BCTPOEHHBLIM IIPOLIECCOPOM MO 3akaHHO# nporpamme. IIpH 5TOM CleAyeT y9UTHIBATh,
YTO B3aHMHO€ BAMAHHWE PA3HIHEIX KOMIIOHCHTOB HCCIIEOBAHO HAa CTEHAC H B porpamMMmy obcuera aHa-
JIMTHYECKHX CHTHANIOB BHECEHH! COOTBETCTBYIONHE 3aBHCHMOCTH TONBKO JUIS HEOONBIIOrO KONHYECTBA
npoLeccoB (OGBYHO 3TO MPONECCH CXHMIaHHA OPraHMYECKOro ToIuiHBa). Ilo3ToMy NMpHMeHeHHe TakKHX
ra30aHaJM3aTOPOB OTPaHMYIEHO B OCHOBHOM KOTeJIbHBIMH, TOL] H IpyrAMA aHANOrHIHBIMH HCTOYHHKA-
MH, NOCKOJIBKY JUIS 3TOTO THNA NPHOOpOB, IMaBHbIM 06pa3oM, YUTEHO BIMSHHE MEIIAIONIMX KOMIIOHEH-
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TOB, 00pa3ylolmmxcs B mpowecce ropeHns. OqHako OHH He MOTYT OBITH HCIIONB30BAHbI JJIf BEITOIHEHHS
H3MEpEHNH B HarpeBaTeNbHEIX Ml€YaX, MyCOPOCKHTAIONMX YCTAHOBKAX H Mp., TaK KaK B JIAHHBIX HpOLIeC-
CaxX MPHCYTCTBYIOT B 3HaYHTENBHBIX KOJMYECTBAX BEHIECTBA, BIMAHHE KOTOPHIX Ha NMOKAa3aHHA ra3oaHa-
IIM3aTOPOB He yureHO. ['a3oananu3aTophl, paboTa KOTOPBEIX OCHOBaHA Ha 3JEKTPOXHMHYECCKHX IPHHIH-
nax, B OCHOBHOM OTHOCATCA K rasoaﬂanma'ropaM CIICHHAIIM3HPOBAHHOI'O HA3HAYICHHA.

OnTHdeckHe MeTORBI MOAPAAEIAIOTCA Ha abCOpOLMOHHBIE M 3MHCCHOHHBIE. AOCOpOLMOHHbIE
METOZBI OCHOBAHEI Ha CITOCOGHOCTH BEILlECTBA NOTJIOMATE H3MydeHHE B Y3KHMX yJacTKax chekrpa. I'aso-
aHAH3aTOPLI HA OCHOBE 3TOr0 METOJa OTIHYAIOTCA 3HAYUTENbHBIM MHOroob6pasuem u mMoryr paboTats B
sugumoit, Y- u UK-o6nactax cnektpa. Kpome Toro, ykasaHHBIE ra30aHaIM3aTOPhl pa3MMaloTcs MO
METOJIAM PETHCTPallHM MOIJIOIIEHHA CBETOBOTO NOTOKA, CocoGaM BBIACICHHA UIMHBI BOJHBI 30HAH-
PYIOIIEro H3Ty4eHHA M T.II. ['a30aHaMH3aTOpH!, OCHOBaHHbIE Ha a6COPOLMOHHBIX METOAaX, 06/IaaloT Xo-
pomieii TyBCTBUTENBHOCTBIO M CEIEKTHBHOCTEIO, OORIMHO HOCTAaTOYHO HAJAEXKHBI B SKCILTyaTaltuu. Oxqna-
KO OHH TpeGyIoT Goree KBanMMPUIMPOBAHHOTO NEPCOHANA M MX CTOMMOCT BHILIE, YEM Y SJIEKTPOXHMHYE-
CKHX I'a30aHaNH3aTOPOB.

B ocHOBE ACHCTBMA Ta30aHANK3ATOPOB, PabOTAIOMMX HA IMUCCHOHHOM MPHHIIMITE, JIEKHT H3MeE-
PEHHE H3MydYeHHA BO30YMITEHHBIX MONEKY] aHATH3HPYEMOTO KOMIIOHEHTa. B Bo36yXIeHHOE COCTOSHHE
MOJIEKYJIbI aHATM3HPYEMOT0 KOMIIOHEHTa MOTYT ObITh MepeBelieHbl, Kak 3a cueT usnydeHus (¢myopec-
LIEHTHbIE Fa30aHAIM3aTOPHI), TaK H 33 CYET XUMHUYECKHUX peaklni (XeMHITIOMHHHCIICHTHEIE Ta30aHaNH3a-
Tophl). ['a3oaHanu3aTopsl, paboTaioliie Ha SMHCCHOHHOM IpHHUHIE, 06J1analoT B OCHOBHOM TEMH XKe
JOCTOHHCTBAMH H HEXOCTAaTKaMH, 4¥TO H abcopbunonnsie. 'azoananmnsatopsl, paboralolme Ha HCIIOIB30-
BaHHH ONTHYECKMX METOXOB, OTHOCATCA B GOJBIIMHCTBE Cy4aeB K ra30aHaIM3aTopaM YHHBEpPCAJILHOIO
Ha3Ha9YeHMUI.

JeficTBue crnenHamM3HpOBaHHBIX ONTHYECKHX ra30aHAIHM3aTOPOB (JLIMOMEPOB H MELIEMEPOB)
OCHOBaHO KO0 Ha aGcopOUHOHHOM MeTofe, MO0 Ha ABJIEHHH paccesHMs cBeTa. IIpH 3TOM, MOCKONBKY
ONTHYECKHEe CBOMCTBA MBUIH 3aBHCAT OT pasMepa H GOpMEl JacTHI, NeLIeMep HeoGxoguMo xaimnbpoBaTs
IUIA KQXKIOro TUIa HCTOYHHKOB BEIOPOCOB, HCIONB3Ys B KAYECTBE KOMITAPaToOpa METOAHKY BECOBOTO OI-
penenenus 3ansuieHHoctH o FOCT 50820-95 [29].

IInaMeHHO-HOHH3ALMOHHKIH METOJ B ra30aHANMM3AaTOpaxX NMPHMEHSIOT U1 H3MEPEHMs CoAepHka-
HHMA yrieBonopogoB. OH OCHOBAH Ha H3MEPEHUH CHIBI TOKA, IPOXOAIIETO depe3 AEeTeKTOp ra30aHanm3a-
TOpa MIPH CFOPAaHHH YIJICBOJOPOAOB B BOAOPOHOM ILTaMeHH. K JOCTOMHCTBaM JaHHOTO THIA ra30aHaNH-
3aTOpOB OTHOCHTCSA BBICOKas JyBCTBHTENLHOCTh, GONBINON JIHHEHHBIH NMaNa3OH, BLICOKadA CENECKTHB-
HOCTB 10 OTHOIIEHHIO K GONBIIMHCTBY HEOpraHHIecKHX mpumeceil. K HejocTaTkaM OTHOCHTCH OTCYTCT-
BHE CEJIEKTHBHOCTH I10 OTHOHNIEHHIO K OPraHHIECKHM COCIHHEHHAM JPYTHX KJIACCOB.

Kpome wiaccuukanun no NpHHIAIY AEHCTBHA, ra30aHAA3aTOPbl NOAPANENAIOTCH 110 METOXY
orGopa mpo6s:

a) HeMoCpeACTBEHHAIH 0TOOp NPOOEL, €€ TPAHCHOPTHPOBKA, MOATOTOBKA H aHANIH3;
6) or6op npoGs ¢ pazbaBneHneM, ee TPAHCHOPTHPOBKA H aHANH3 MHKPOKOHLICHTPALAH.

Cnioco6 a) npeamnonaraer, 410 B COCTaB Fa30aHANH3aTOPA IOJDKHBI BXOIHTD!

- npo6ooTOOpHSKIH 30H/, KOTOPEIH OOEITHO NMpEACTaBIAeT coboit TPYOKY M3 HepikaBelomeH cTany,
craGXeHHYI0 MeTaIoKepaMAdeckHM GHNLTPOM BHYTpeHHel GrabTpalHH 1A rpy6oif OYHCTKH OT Mbl-
i,

- MarucTpajb TPAHCIOPTHPOBKH NpoOH, KOTOpasd NpeAcTaBIAeT coboii TpyoKy u3 ¢roporuiacra,
IpHA 3TOM NpH 3HAYHTENILHOH IUIHHE MarucTpand (mpeBbimaromieit 1,5 M) Heobxomumo HCHONB30BATh
oborpeBaeMyI0 MarucTpanb, 06eCeIHBAIOINYI0 TEMIEPATypy OTOHpaeMoi mpo6bl BEIIE TOYKH POCHI;

- ycTpoiicTBO ynanenns H36urodHo# Biuarn. Jing otofi menu o6bIMHO HCMOML3yloT MHGO yCTpOii-
CTBa OXJIaXACHUA (XONMOAHIBHHKH), TH60 HONyNpOHHIIaeMBIE TPYOKH;

- YCTpOMCTBO acHpaLuH MpoGkI;

- aHaNMATHIECKHit 610K,

Croco6 6) npeanonaraer, 9To B COCTAB ra30aHaJIM3aTOPa JOKHB BXOIHTH:

- poGoOTOOPHBIH 30H/, BIIFOYAIONMKH GHIILTP OYHCTKH OT MBUIH H BCTPOSHHOE YCTPOHCTBO pa3-
6aBneHns (KBapIeBBIi KAHIUIAP HIH KPHTHIECKOE COTLIO C 3KEKTOPOM);

- MaruCTpaixh TPAaHCIIOPTHPOBKH NMpOOH, KOTOpasd B 3TOM Cifydae MOXKET UMETh MIHHY IO He-
CKOJIBKHX JIECATKOB METPOB, TaK KaK IIPOHCXOIHUT pa3baBiieHHe NPoObl CyXHM OYHILCHHBIM Ia3oM;

- KOMIpeccop ¢ 6110KOM OUHCTKH BO3[yXa HIH GaIoH €O CKAThIM BO3AYXOM;

- aHaJIMTHIECKHH GJIOK.

O0a 5THX MeToJa peaqH30BaHb B Pa3THIHBIX Ia30aHAIH3ATOPaX H ra30aHATHTHIECKHX KOMILIEK-
cax, ¥ KK/l H3 HUX MMeET CBOH MpeuMyniecTsa ¥ Hepoctatku. OT6op npobhl ¢ pazbasienneM no3so-
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nseT u3bexars npuMeHeHHs: 000TpeBaeMBbIX MAaruCTpaseil H YCTPOHCTB BIArooTAeHEHHA H HCIIOAB30BaTh
ra30aHaIM3aTophl, paspaboTaHHbe I8 KOHTPONI aTMOC(epHOro Bo3myXa IpH KOHTpONE NPOMBINLICH-
HbIX BEIOpocoB. OnHako npu 3ToM crocobe HeobxoxuMo obecneurBaTh GOMBILOH MOTOK YHCTOTO BO3Y-
Xa Ha pa30aBJICHHE, COOTBETCTBEHHO, YKa3aHHBIH CNOCOO HCIIONL3YeTCs TONBKO B CTALMOHAPHEIX YCIIO-
BHSIX WM B BHIIE IEPEJIBMKHBIX KoMILnexcos. HemocpenctBeHHsIH oT60p Npo6hl HO3RONMAET PeaATH3OBaTh
HOPTAaTHBHEIE NIEPEHOCHEIE BAPHAHTHI Ta30aHANTH3ATOPOB, PH 3TOM JUIHHA IPoOOOTOOPHOR MarucTpamH
0OBIYHO OrpaHHYEeHa, TaK KaK HCITONB30BaHHE 000TrPeBacMBIX MarucTpane Taxke NPHBOIUT K yBeIHYe-
HHIO rabapHTOB H Beca razoaHalIn3aropa.

JInd MOBHIMIEHHS MPON3BOAUTENBHOCTH HCIONL3YETCA CIOCO6 NpUMEHEHH ra30aHalIn3aTopoB B
CTallHOHAPHBIX YCIOBUAX C IPEABAPHTENbHBIM 0TOOPOM IPOOH! B 3MACTHYHYIO EMKOCTB, H3TOTOB/ICHHYIO
M3 MHEPTHOr0 MaTepHaia MM Ta30BYIO MHNETKY C NOCHeyIoleil TPaHCHOPTHPOBKOMH K MECTY CTalHO-
HApHOH YCTaHOBKH Ia30aHAM3aTopa. JTOT METOM, HECMOTPS Ha KaXYIIylHocd IPOCTOTY H yRoOCTBo,
HMeeT 3HaYATENbHbIE OTpaHHICHNA H3-34!

- OTCYTCTBHSA BO3MOXHOCTH OTOOpa NMPOOH! M3 FOPAYMX BIAXHBIX Ta30X0A0B;

- OTpaHHYEHHI M0 aHAIM3HPYEMBIM KOMIIOHEHTaM (METOJ MPHMEHHUM TONBKO K JIETKONETYYHM,
He KOHACHCHPYIOLIMMCA BEILECTBaM) M3-3a UX COPOIHH Ha IIOBEPXHOCTH NPo600T6OPHOR EMKOCTH.

Ipenenst nomyckaeMoil OTHOCHTENBHON MOIPENIHOCTH M3MEPEHHS KOHIEHTpalMil 3arpAsHsio-
IMX BEIIECTB B pabodNX yCIOBHAX AOMIKHEI COCTAaBIATH He Gonee + 25% oT H3MEpeHHOH BEMHIHHEL.

IIpenensr gomyckaeMod OTHOCHTENBHOH HOIPEIIHOCTH M3MEPEHHA KOHIEHTPAIMH 3arpA3HAI0-
IIKX BEUIECTB B pabouMX YCJIOBHAX JUIA ra30aHANH3aTOPOB CHECHHATH3APOBAHHOTO HAa3HAUECHMA JOJDKHBI
6bITH yKa3aHBI B 3KCITyaTallHOHHBIX JOKYMEHTaX Ha ra30aHalH3aTOpHl (PYKOBOICTBE MO 3KCILTYaTallHH
HJIM NIACTNOpPTE) H COOTBETCTBOBATH 3HAaYEHHAM, YCTaHOBICHHEIM MO pe3yJIbTaTaM NPOBEACHHS METPOJIO-
THYECKHX HCTBITAaHUH ra30aHaIM3aTOPOB AJIA Lelel yTBEpKACHHA THIIA CPEACTBA H3MEPCHHIH.

Ilpenensr nomyckaeMod OTHOCHTENBHOH NOTPEIHOCTH M3MEPEHHA KOHIECHTpalMi 3arpsasHsio-
HMX BEHIECTB B PabouMX yCIOBHAX JUIA Ia30aHANM3ATOPOB YHHBEPCAIBHOTO Ha3HAYEHNA JOJDKHEI OBITh
YKa3aHbl B METOAHKAX BBIOJIHEHHA M3MEPEHHIl, PETIaMCHTHPYIOIMX NPHMCHCHHE NaHHBIX Ta3oaHaln-
3aTOPOB JUI KOHKPETHBIX THIMOB KOHTPOJIHPYEMEIX 06BEKTOB, H COOTBETCTBOBATh 3HAYEHHAM, YCTaHOB-
JICHHBIM IO pe3yJIbTaTaM NPOBEACHNA MeTposorndeckoi arrectanun MBH.

OneHka NpefeNoB OOIMyCKaeMOH OTHOCHTENBHOH IOrpemHOCTH M3MEPEHHA aBTOMATHYECKHX M
TIOSTyaBTOMaTHYECKHX Ia30aHAIM3aTOPOB NPH MCNONE30BAHMM MX B PaGouHX YCNOBHAX NpHBEIACHA B
Tpunoxennn 3.

2.3. CucremMbl HENPEPLIBHONO0 ABTOMATHIECKOr0 KOHTPO.IA
BbIOPOCOB 3arpPA3HAIOIIHX BEINECTB

B nenax ofecneyenus A0CTOBEpHOI HH$pOpMamun 06 06peMe H YPOBHAX BO3NCHCTBHA Ha OKpY-
KAIOLIYI0 CPefy CTAMOHAPHBIC HMCTOYHHKH OCHOBHEIX TEXHONOTHYECKHX IPOHECCOB H 00OpyHOBaHHS
JOJDKHB! GBITh OCHAINEHHI aBTOMATHIECKHMH CPEACTBAMA M3MEPEHHS H ydeTa KOHIEHTpaumit 3arpss-
HSIOIUX BEILECTB.

Jna obecnieuenns HENMPEPHIBHOIO AHATMHTHYECKOr0 KOHTPOJIA HPOMBIIUIEHHKIX BRIOPOCOB HCTOY-
HUKH BBIGPOCOB OIKHBI GBITH 060PYAOBaHEI ra30aHAIH3aTOPaMH CTAIIHOHAPHOTO THIIA.

Jns usmepenns auokcuaa cepsl (SO,), okcuupo asora (NO,), a Takxke okcuja yriepoaa (CO) B
JBIMOBBIX Ta3aX METAJLLyprHiecKoro, CTPOHTENbHOT0, XAMHIECKOTO ITPOH3BOJICTB M NIPETIPHATHH 3HEP-
reTHKH Hanbonee HOAXONAINMMH ABJIAIOTCA ra30aHANUA3ATOPHl CTAMOHAPHOI'O THIIA, B KOTOPBIX IPHME-
HAETCS ONTHKO-abcopOLMOHHBIH MeTox H3MepeHH. [ToMHMO HUX ZUI ONpeZIeNIcHNs YKa3aHHBIX BENICCTB
OPUMEHAIOTCS Ta30aHaM3aTOPH, HCIONb3YIONHE YICKTPOXHMHICCKAN H KOJIOPHMETPHICCKHA METOBI
H3MEPEHHUA.

CucreMa HenpepbiBHOTO KOHTpONA BHIOpOCOB okcupoB asota (NOy), BHe 3aBHCHMOCTH OT ee
koMIuiekTauuH (pasaensHoe u3mepenne NO u NO,, konBepraims NO B NO,, mu Hao6opor NO, B NO),
IOMXHA 0BecIeunBaTh MOMTyYeHHe CyMMapHOi KoHuenTpamun NO, (B mepecuere Ha NO,) B mr/v’. [ina
onpenenenus BoibpocoB NO u NO, B arMocthepy nonygennoe 3nagenne NOX JODKHO OBITh epecanTa-
HO ¢ yueToM K03 duimeHToB TpanchopMauuH (tpebosanue m. 1.5. OHI-86) [30].

T"azoananuTHYeCKHe KOMIUIEKCH MO3BOJIAIOT YIYYIIHTh TEXHOJOrHYCCKHE NPOLECCH HA IpEeX-
NPUATHH, YMEHBLIATH BPEHBIE BEIOPOCH B aTMOCGHEDY, OITHMH3HNPOBATh MOTPeGICHHE SHEPropecypCoB.
Komnsiotepuas o6paboTka H3MepUTENBbHOH HHGOPMAIHH KO/KHA TIO3BOJIATE ApXHBHPOBATh PE3Y/bTAThI
H3MepEeHHit H TeM CaMbIM OTCJIEXKHBATh OTKJIOHEHHA TEXHOMOTHIECKOTO MpoIecca 10 pe3yabTaTaM ra3o-
aHAJTMTHYIECKOTO KOHTPOJIA.

26



2.4, Pacuer NOrpemHOCTH aHATHTHYECKHMX H3MepeHMi napaMeTpoB
BuiGpocoB

Hcrounukn BeifencHua 3B, oTHeceHHbIE K HCTOYHHKY 3aTpA3HEHHs aTMoc(eps, MOTyT paboTaTh
B Pa3HBIX PEKUMaX. ITO CBA3AHO C H3IMCHEHHAMH B TEXHONOTHYCCKOM nporecce. [Ipn oneHke MouHOCTH
BeIOpoca 3B (r/c, T/rox) n3 U3A HeoO6xoAUMO BEIICIHUTD M OLIEHHTH KaKAbH pexuM. Ilpu npoBeseHHH
H3MEpEHHI NapaMeTpOB ra3oNbUIEBOT0 NOTOKa (TEMIIEPATypa, CKOPOCTh, Pa3PEKECHHE, BIAXHOCTh, KOH-
LIEHTpaIMA) B YCJIOBHAX OfHOro pexumMa B U3A cieayer NOMHHTB, YTO NapaMeTphl MEHAIOTCA BO BpeMe-
HH. [lo eqHHMIHOMY pe3yNsTaTy H3MepeHHsA NapaMeTpa(oB) HEMb3s CYAUTh O €10 HCTHHHOM 3HAYCHHH.

JUIa KaKOOro H3 paccMaTpHMBAEeMBIX NapaMETPOB rasomblICBOrO IOTOKAa B KadeCTBE 3HAYEHMS,
XapaKTepH3yIOIEro ONpencienHsiii pexuM BeiGpocoB U3A, npunnMaercs cpefHee 3Ha9CHHE 3TOTO Na-
pamMeTpa, onpele/iCHHOE IO PAAy Pe3ybTaToB ONpEleICHHH Pa3oBhIX 3HAYEHHH 3TOro napamerpa NpH
pabote H3A B paccMaTpHBaeMOM pEXHME.

Ipumeuanue: Ilocnedosamenvrnocms GORLUWUHCIMEA U3 ONUCHIBACMBIX HUJICE 8 IMOM pazdene 6bi-
Yucnenuii 00UHAaKoea ONA PA3HLIX NAPAMEMPOS 2a30nblNe8o2o nomoka. s mozo ymober He noemopsame
oOunaxoevle Gopmynsl 0N PA3HLIX NAPaMempos, 8 opmyaax, OnUCLISAIOWUX NOCIE00BaMENLHOCTb 6bl-
yucnenul, emecmo 0603HAYEHUA KOHKDEMHO20 napamempa ucnoab3oeéanu obosnaienue Z. Takum obpa-
30M, 6 3a8UCUMOCHTY OM MO20, Kaxotli napamemp obcyxcoaemcs, nod Z é smux opmynax MojicHo noHu-
Mamb:

- memnepamypa zazonvLiego2o nomoxa é H34 ¢ evibpannom mecme usmepenuii, t,( °C);

- ckopocmb 2azonvine6ozo nomoxa 6 H34 e mecme usmepenuti, W, (m/c);

- paspeoicenue 2azonvlie6o20 nomoka 8 U34 e mecme usmepenui, AP, , mm pm.cm.;

- KOHYeHmPayus napoe 60dbi 2a30NbUIEE020 NOMoKa 6 mecme uzmepenuti, C, (o/m’);

- xonyenmpayus 3B 2azonvinesozo nomoxa é mecme usmeperuti, C (ma/m 3),

Cpennee 3HaueHHE MapaMerpa Zn, no pagy (uwaGopy) M3 n pa3oBBIX 3HaueHMi

napaMerpa, Zi (i=1,2,....n), onpenenennrIx mpH paccMaTpHBaeMOM pexknMe BrGpocos HU3A, pac-

CYHTHIBaeTCA 1o popmyie:
_ Z+Z,+4Z
Z = L=—%7Z @41
n n. 1
n i=1

XapakrepucTUKH Habopa (psana) pasoBLIX 3HaYCHMH Z,, HCIIOJIB3YEMOTO MJIA PacieToOB Zn
YHCIO WIEHOB Halopa, n; CpeNHEKBAaAPAaTHYHOE OTKJIOHEHHE BEJIMYHH WieHOB HaGopa, Z;, ot Zn’

(CKO), SZ n; BEJTHUHHB! CaMMX pa30BBIX 3HAYCHHH, Z;; JOJDKHBI YAOBNETBOPATH CICAYIOIHMM YCIOBH-
I

AM:

1 xpuTepuii n=3 24.2) 2.4.2)

2 kpHTepHit Z -7 (<S L (n)a43 243
wwepni | Z, =2, 2n O 243) (243)

Jl1s nmapaMeTpoB, pa3oBEIE 3HAYEHHSA KOTOPBIX, IO HX (PH3MIECKOMY CMBICITY, MOTYT OBITH TOJBKO HEOT-
PpHLATENFHBIMH YHCIaMH (CKOPOCTh, KOHLEHTpalKA BOAAHBIX IapoB), MOMHMO (2.4.2) — (2.4.3), nomxk-
HbI BHIIOJIHATECS COOTHOIICHHMS BH/A:

3 xpuTepHit m)-S < Z (2.4.9)
Kp z,n

n

Jnsa temnepatyp, t;, KOHIEHTpanui BoAAHBIX mapoB, C,, ckopocreii, W, paspexenus, AP, B razonsuie-
BOM IIOTOKE KOMKHBI TAKXKE BHINNONMHATHCA YyCnIoBHA:
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.
4 xprrepnit 6 == m<o01 (24.5)
2 (t2),
§ =-=". @ W<01 2.4.6)
‘e (Cn)n
Sw )
& =—2— 0 <01 2.4.7)
roo(w,),
S
& =———A_P?’"—-a)n(n)so.1 24.8)
A (AP,).
& =--_-°l‘i-wu(n)so‘2 (2:4.9)
C3s (Cas)n
B (2.4.3) - (24.9): 3
Sz ; PACCHHTEIBACTCA 110 TOMY Xe na6opy 3HaueHuit Z;, 4to u Zn , 1o popmMyme:
= 12 = 2 = 2
S =J(21‘Zn) +Zy~Z ) 4.4 (2 ~Z) 2410
z,n n-1

C (n) — BCJIMYMHA MAKCHMAJIBHO AOIYCTHMOI'O OTHOCHTEJIBHOIO OTKIOHCHHS DPA30BOro 3HAa4YCHHA

kp

NapaMeTpa OT ero CPEIHEro, PACCYMTAHHOTO N0 HAGOpy M3 N PE3yNLTATOB;
(Dn (n) - MEOXMTENs IS BEMNHMCIEHHMS NHPHHE JOBEPHTENBLHOrO HHTEPBANA (COOTBETCTBYIOMIETO
95%* BepoATHOCTH) ONpEENEHNs CPEIHETO 3HAYCHNN, Zn , no pexmaare CKO, Sz [ Pa 13 0 pe-

3y/ILTATOB;
3nauenns ko3dpuIHEHTOR CKp (n) u (1)1I (n) onpenensorcs mo Tabume 2.4.1.

82 — OTHOCHTENBHAA MOrpPENIHOCTS ONPENCICHNA BETHIHHBI Zn .

B ToM ciryqae, xoraa pa3bpoc BENIHYHH Pa3oBHIX 3HaYeHWH mapamerpoB U3A nna paccmaTpusaeMoro
pexuma Bei6pocoB U3A, HacTonbko Benwk, 9ro g Bemaaud CKO (Sz n) 3THX TapaMeTpOB, pacCyH-

TaHHBIX 110 JOCTaTOYHO GoNbmoMy 4McCIy u3MepeHuid, n, (n~10+15) He BRIMONHAIOTCA ycinoBHA (2.4.5)
wi (2.4.6-2.4.9), paccMaTpuBaeMbiii pexnM Bu6pocoB Y3A noipkeH OHITH pa3fieficH Ha ABa HIH Oonee
OTAENBHBIX PEXHMOB.

28



Ta6muna 2.4.1
3aBACHMOCTE K03 )HIHEHTOB: cxp n (!)‘[l (n) or uncna, n, wieHoB pana,

IO 3HAYEHHUSM, KOTOPHIX PACCIATHIBAIOTCA BENHYAHBLI Zn us

n 3 4 5 6 7 8 9 10 11 12 13
;Kp(n) 141 169 187 200 209 217 224 229 234 239 243

® (n)| 248 159 124 105 093 08 077 072 067 064 0O
bt

n 14 15 16 17 18 19 20 21 22 23 24
Cxp(n) 246 249 252 255 258 260 262 264 266 268 270

con(n) 058 055 053 051 050 048 047 046 044 043 042

TIpumeuanusa:

Pazosvie 3navenus napamempog Z, 0na KOmopwuix ne 6uinoansemcs ycnosue (2.4.3), uckmouaomes us
paccmampueaemozo Habopa pasoewix 3uaenui. [{in ckoppexmupoeanno2o makum obpasom nabopa 3ua-
YeHull nNO8MOPAIOMCA JeliCeus, OnuUCanHbie blue.

IIpamep onpenejenus pe3ylbTHPYIONIETO 3HAYCHAS H3MEPAEMOH BEIHYHHEI Ta30NbBUIEBOrO MO-
TOKA 0 Pe3y/ILTATaM Pa30BbIX H3IMEPEHHIA.

Bce usmepenns Heo6XxoaHMO NPOBOARTE OXHOBpeMEHHO. MecTo or6opa mpo6 u u3MepeHHHR Ppu3H-
9eCKHX MapaMeTpoB AO/DKHO OBITH 0GOPYHOBaHO B COOTBETCTBHH ¢ paszienoM 1.2. Ilepen npoBeneHneM
CepHH H3MEpEHHH HeOOXOMHMO NPOBECTH PAZ ONCHOYHEIX H3MepeHnii napamerpos ['BIl, Hanpumep, mns
peanu3anyy yCIOBHS H30KHHETHIHOCTH NpH oTOope nmpo6 3B, usMepenus AP, 1 t. ang noaGopa ycnosuii
orbopa npo6 3B u.t.n. Cobupaerca noaHas HHPOPMAIHA O BO3MOXHBIX TEXHONOrHIECKHX PEXHMAX Ha
HCTOYHHKaX BeifeneHna 3B, obrenunennnix B oqud U3A. Ilpu niMepennax HeoGxomumo ¢HKCHpOBATh
mobple M3MEHEHHS B TEXHOJOTMYECKOM NIpoLecce Ha BCeM OTpe3ke BpeMeHH obcmenoBanna U3A. Pe-
3yNbTaTh H3MEpEeHHil yIOOHO IpeaCTaBIATh B TaGMHIHOM BHTE.

PazoBoe 3Hauenne H3MepseMoif BeIMYHHBI — 3HAYCHHe H3MepsieMoii BeTHIHHBI, T0Jy4YeHHOE
ocpeaHeHHeM 3a 20 MHHYTHBIH HHTEDPBAJ BpeMeHH.

B psne ciryuaeB u3MepEeHHs CKOPOCTH, TEMIIEPaTyphl, pa3spe:KeHHA B Ta30MbIIEBOM IOTOKE H, HHO-
T/1a, MaCCOBBIX KOHLEHTpaIMii 3B HeB03MOXHO NPOBOAUTE B TeueHne 20 MHHYT, Kak Toro TpeGyer pas-
nen 4 TOCT 17.2.3.02 [7] mwnu OHJY - 86 [30]. HekoTopble MOAXO/BI K PENICHHUIO 3TOH MpoGIeMBl IaHb!
HUXe.

Tpexmonoxum, uto B nepuon peMent ¢ 9% 10 9%° HeoOEXOAMMO H3MEPHTE CKOPOCTb ra30MBLIEBO-
ro motoka B M3A. PekoMeRyeTcs NPOBOAHTE H3MEPEHHS B Hayane, CEPENHHE H KOHIIE 3TOro IEpHoAa
BpemeHH. [TomydaeM 3Ha9eHNs: Wi, W, W3 PasoBBIM 3HauEHHEM CKOPOCTH Ia3oMbLIEBOI0 MOTOKA B COOT-
BETCTBHH C BBIIENPHBEJCHHLIM ONpezeleHHeM 3a nepuos 20 MHHYT ABJIIETCS CPEHee 3HaYeHHe U3 No-
JTY4Y€HHBIX BEJIUYHUH.

Hcxoambie naHHble, MONMyYeHHbIE npy o6caenosannu U3A

Bpewms,
T(n) +T(x), 4ac, MUK 9% _g® 9% g% 10°.10%° | 10*°-10° | 11°-11%° | 1n¥*-11¥

.| Pa3oBEIe 3Ha9EHHSA CKOPO-
cru I'BII, w;, M/c 15,6 14,8 16,0 25,0 15,3 14,0

Pa3oBbie 3HaUCHHS TEMIIE-
arypsi I'BI], t,, °C 118 120 122 119 110 122

Pa3oBhie 3HaUeHUA pa3pe-
wenus (nasrenus) I'BII, -2,5 -2,0 -1,5 -2,8 -2,0 -2,0
AP, MM pT. CT.
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Pa3oBrie 3Ha9enus Macco-
BOH KOHHEHTPALHH BOMA- 220 235 240 230 210 220
HEIX napoB, C,, r/m?

Pa3oBbie 3HaMEHHA Macco-
Boii xoHnenTpauuu 3B, C,;, | 150 160 155 170 160 165
mr/m3

Cpennee no psany u3MepenMii — cpexHee 3HaueHHe BeIHYNHDI, OnpelejieHHOe N0 PARY pa3o-
BbIX 3HAYCHWMIL,

Tax kak npouexypa pacuera M OLEHKH IS BCEX H3MEPAEMEIX BEMUUMH (W, t,, AP, C,, C;;) 6yzer
HIECHTHYHOH, PaCCMOTPHM OAHY H3 HHX, HalpHMeEpP CKOPOCTh Ta30IbLIEBOrO IIOTOKA.

IMpu oGcnefoBaHny NPOBENH 6 PasOBLIX H3MEPEHHt CKOPOCTH ra30NBUICEBOrO OTOKE, TO €CTh N =
6. U3 Tabmunst 2.4.1 BEIGBpacM 3HAUEHHS [1apaMETPOB;

CKp (n)=2,00
® (n)=105

1. Yncno 4ieHoB HaGopa U3MEPEHH JOCTATOYHOE H YAOBIETBOPAET YCIOBHAM KpUTepHs 1 n> 3
B HallleM ciIy4ae n = 6.

Z1+Z2+....+Zn ln

2. CuuraeM cpeaHee 3HaUeHHAE IO hopMyIie: Zn = = ZZi ,
n N

we = 16,8 M/c.
3. CunraeM cpennexBaaparudeckoe oriioHenne (CKO) sennaun wieHoB HaGopa pafa no ¢gopmyie:

ARV F \2 7 \2
(Zl—Zn) +(ZZ—Zn) +....+(Zn—Zn)
n-1

S =

z,n

B HamreM cmyyae  CKO = 4,08
4. IIpoBOAMM OLIEHKY IO KPHTEPHIO 2, PH 3TOM JOJDKHO BEIIONHATECS YCIOBHE:

| Zi —zn SSz,n -Cxp(n)

B HameM cnydae: 1,18; 1,98; 0,78; 8,22; 1,48; 2,78 - Bce 3nadeHnA AOIKHEL ObITE < 4,08-2 = 8,16
Kpurepuii 2 He seinonusiercs, 3uadenue 8,22 Gonsuie 8,16. 3uagenne 25 mM/c JOMXKHO GHITH HC-
KITIOYEHO H3 psijia KaK NPOMAX HIIH OHO COOTBETCTBYET APYTOMY PEXHMY.
JlanbHeitias nposepka KpATEPHER, B 3TOM ClIydae, He nenecoobpasna. Clieyer UCKIIOUUTh 3Ha-
YeHnne 25 M/C M IOBTOPHUTE BCe ONEPALlHH IO PACYETaM H OLEHKAM, 0 BHIIONHEHHSA BCEX KPHTEPHEB.

PaccMOTpuM ApYTOi#t BAPHAHT:

Bpems,

T(u) +T(K), 4ac, MEH 9% g2 g% g% 10% -10%° 10% -10%° 11%-11%
Pa3oBrie 3HaUECHUSA CKOPO-

cru IBI1, w,, M/c 15,6 14,8 16,0 20,0 15,3

1. Kpurepwii 1 Bemonsen, n = 5, u3 tabn. 2.4.1 t"Kp (n)=1,87, (011 (n)=1,24

2. w,, =163 M/c

3.CKO =2,092

4. Kpwnrepuii 2 Bemonagerca Tak kak: 0,74; 1,54; 0,34; 3,66; 1,04 - Bce 3nauenus Mensme 3,91
5. IlpoBoznM OLIEHKy 110 KpuTepHIo 3. JIO/DKHO BBINONHATHCA YCIOBHE:

§Kp(n)-Sz’n < Zn

B HameM ciryqae 3,91< 16,3 ycnosue BHINONHACTCA.
6. IIpOROAMM OLIEHKY IO KpUTEPHIO 4. JIODKHO BHIIONHATECA YCIOBHE:
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S = Walt

w
r (We )n

B HAIIEM CJIyYae OHO He BHIMONHAETCH, TaK KaK Oy, = 0,16

B 3TOM CiTy4ae clIE€AyeT BEPHYTHCS K pe3yiapTaTaM OLEHKH IO KpHTepHIo 2, BeIOpaTk M3 pina
MaKCHMAIbHOE PACXOXKACHHE MEXY CPEIHUM 3HaUCHHEM U pa3oBhIM (Y Hac 3T0 3,66, COOTBETCTBYIONIEE
pa3oBoMy 3HaUeHHIO B paxy H3Mepenuit 20,0 M/c). OTo 3HaYeHHE cleqyeT BHIOPOCHTh U3 PAZia U IIOBTO-
PHUTB BCIO NIPOLIEAYPY CHOBA, A0 TeX IOp, NOKa BCe KPHTEPHH He GyAyT BemonHAThcsA. 3Hauenune 20,0 m/c
B pANy U3MepeHHH He sBugercs rpyboi onmbkoi (mpomaxom). BeposATHO, OHO OTHOCHTCA K APYromy
TEXHOJIOTHIECKOMY PEXHMY, KOTOPbIif TOXE CICAyeT OLEHHTh, HaOpaB ONpENENCHHBIA PAX NOMOIHHU-
TENBHBIX H3MEPEHHH B 3TOM pexume. Moxer 6biTh, 3TO 3HaYEHHE CKOPOCTH Ia30NbUICBOro NOTOKA ABIA-
eTcs CIeCTBUEM HAPYIIEHHUA TEXHOJIOrNYECKOro PEKUMa H THM 3HaUCHHEM MOXXHO NpeHeOpeys.
IponomKuM pacdeT H OICHKY psifia 3HAYCHHUH

1. Kpurepnii 1 BeImosHseTCA, TaK Kak n = 4,

6m. 2.4.1 n)=1,69, W _(n)=1,59
u3 Tabn Cp(™ ()

a)n(n) <0.1

2. wp=15425

3. CKO=0,505

4. Kpurepnii 2 Brimonnsercs, Tak xak 0,175; 0,625; 0,575; 0,125; 0,125 - Bce 3Ha4€HUA MEHbINE
0,855

5. Kpwurepuit 3 Brimonnsercs, Tak kak 0,855 < 15,425
6. Kpurepnuii 4 eimonnsercs, Tak kak 0,05 < 0,1
BriBox: cpeAHee 3Ha4CHHE CKOPOCTH ra3oNBUICBOTO MMOTOKA, H3MEPEHHOTO B MEPHOR BPEMEHH C
9% 110 11* cocrasnser 15,4 M/c.
M3MepeHHs IPOBOAMINCE C IOTPENIHOCTEIO 5% npH n = 4,
Pe3ynbraThl M HCXOHBIE JaHHBIE YHOOHO NPEACTABIATH B TaONH4HOH dopMe, HaNpHMED:
OneHka 1 pacyeT CpeAHEro 3Ha4¢HUA CKOPOCTH ra3oNbUIEBOrO IOTOKa

Cpennee
snagenne | CKO | Kpwurepuii 1 § (n) | M (n) Kpurepnii 2 Kpurepnii 3 | Kpnurepnii 4
BEJIHIH- BLIMONHAETCA | KP a BEBINIOJIHACTCA | BBIMOJIHACTCA | BHINOJHAETCA
HBl, W WK HET WK HET WIM HET WIH HeT
M/c
BBIITOJIHAETCA BHINOJIHAETCA | BBHIMOJHAECTCA HET
16,3 2,092 |n=5 2,00 1,05 0,74 3,91< 16,3 0,16>0,1
1,54
0,34
3,66
BCE 3HAYECHHSA
<3,91
Hckmouuts u3 psiga 3HaueHuit 20,0 M/c (OHO OTHOCHTCS K APYTOMY TEXHOJOTHUECKOMY peXHMY)
15,4 0,507 | semmonnserca | 1,69 1,59 BRIIOJIHACTCA | BBINOJIHACTCA | BBHINONHACTCA
n=4 0,18 0,85<15,4 0,05<0,1
0,63
0,58
0,13
Bce < 0,86

“-’z = 15,4 M/c; npu noBepuTeNnpHOM BeposTHOCTH 0,95 norpemHocts 5% npu n = 4

Cpensee 3HayeHMe N0 PsAY M3MepeHHi BOIN3H HUXKHEro Npeaeia o6HapyKeHHs METOXHKH
BLINMOJTHEHUA N3MePeHHi KOHIeHTPAMii 3arPA3HSIIOIMIMX BellecTB.

1. Cpennee 3nauenne konuentpaun ( C ) paccauThiBaeTcs no popmye:
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>c
C =4 ,
n

rae C; - 3sHadeHus KOHUeHTpauuil (pH i=1,...n);

2. Ecin momy4eHO HECKONBKO 3HAYEHHMIH KOHIECHTPALMH, BEIHYHHA KOTOPHIX BBHILE H HHIKE HHXKHEro
npenena o6HApYXEHHA METOAHKHM, TO 3HaYeHHs HHKE HIDKHErO Npejena oOHApYXEHHA MPUHHMAIOTCA
PpaBHBEIMH [OJIOBHHE 3TOT0 HHXKHETO Npejiena oGHapy:KeHHs! METONMKH.

Hanpumep:

TNOJTydeHO TPH 3Ha9eHus koHueHTpamun: 1,0; 1,1 1 < 0,5, rae 0,5 — Hyxuuit npenen oGHapyXeHHs MeTo-

IHKH, TO cpeAHee 3HaueHHe KoHueHTpauu (C ) paccunToiBaeTcs o dpopmyne:

C; =&M_2_5 =0,78(m2/ M)

3. ONPEJEJIEHHE BBIEPOCOB IO PE3YJIbTATAM HHCTPYMEHTAJIbHBIX
M3MEPEHHH

3.1. Pacu#T BeJIMYMHDLI BLIGPOCa MO pe3yJIbTATaM H3MepeHMil
Onpedenenue MOWHOCMU 8bI6POCA 3aZPAIHAIOUE20 BeUECMEA

BenauHy MOUIHOCTH BbIOpoca (I/c) 3arpA3HSAIOIIEr0 BEIECTBA Ha KOHKPETHOM MCTOYHHKE OII-
PEAEIAIOT HA OCHOBE MHCTPYMEHTANbHBIX H3MEPEHHHi KOHLEHTPAIHMHA 3arpA3HAIONIETO BEIECTBA B BHI-
6poce u 06BreMHOr0 pacxona razoso3aymmsoi cmecu ('BC).

Onpenesnenne KOHUEHTPAIHH 3arPA3HAIOMIETO BEMIECTBA B BHIGPOCAX BHIIONHAETCA MyTeM 0TGO-
pa paza npo6 ¢ 20-MHHYTHLIM HHTEPBAJIOM OCpPeIHEHHA N0 KaXKIOH IPo6e U MOCHEAYIOWEro UX aHalIHn3a,
1160 MyTeM NPOBEACHHUA pAfia H3IMEPEHHI C NOMOLIBIO COOTBETCTBYIOIIETO razoaHamu3aTopa. Kommuect-
BO 0TOOpaHHBIX NPO0 HIH H3MepeHHil JOMKHO GHITh He MeHee TpeX, PH 3TOM B Hayaie paGoTH onpese-
Jsot pacxon I'BC. B cimydae necranuoHapHocTH BEIGpocoB pacxox I'BC cnemyer u3mMepsTs B mpouecce
othopa kaxaoi npo6sl wiK n3mepenus [cM. .3.2, u 31].

Pa3oBoe 3Ha9€HHE MOIHOCTH BBIOPOCa 3arpA3HAIOmero Bemectsa, G,, (1/c), VI OpraHM30BaHHOTO
HCTOYHHKA JUIS KaKJO#H MPOGK! paCCINTHIBAIOT MO opMye:

0,273 1
Gy = Caperr X Vipy X— X
3Bk) 38k 7 Vi T.+273 1+ p,x1,243x107°

K, /1000,

rae:

C 1) — KOHLEHTPAIMA 3arPA3HAIONIETO BemecTa B k-mpobe (Macca 3arpsA3sHAIOmEro BEmecTBa,
oTHecenHas K KyboMerpy cyxoit I'BC npH HOpMANBHBIX YCIOBHAX), MI/M’;

Vi — nomusiid 06sem ['BC, n3mepennsiit B mponecce otbopa k-npo6ut, M/c (BKIoUYas o6BbeM
BO/JSHEIX MapoB), BeIOpackiBacMolf B aTMOcepy M3 YCThA HCTOYHMKA 33 1 CeKyHIy NpH TeMIepaType
I'BC, T(°C);

T.(°C) — Temneparypa I'BC Ha BEHIXOZ€ H3 HCTOYHHKA; P,(T/M o ) - KOHIIEHTpAIUA MapOB BOIHI B
I'BC Ha BBIXO/ie H3 HCTOYHHKA: Macca BOJSHEIX NapoB, OTHeceHHas K KyGomerpy cyxoit [BC mpu Hop-
MaJIbHBIX YCIIOBHIIX;

K, - koabdunuenT, yauTEIBAIOIMI JIHTENBHOCTD, T(MHH), BEIGpOCa; OH onpefensierca o ¢op-
Mye:

1 npu T =20MuH.
Kt =141 T(Mun)

20 mpr T < 20MHH.
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1
CoMHOKHTEND B (opMylne YIMTBIBAETCA TONBKO JUIA MCTOYHMKOB, Y KOTO-

1+p, 1.243.1073

peix T, > 30 °C.
DaKTHYECKYIO BETHYHHY MOIMIHOCTH BHOpOCa 3arpA3HAIONIECTO BEMECTBA HA KOHKPETHOM HCTOY-
Huke (G, 1/c) pacCIHTHIBAIOT IYTEM YCPEIHEHHSA BEIHIHH BHIGPOCOB [Is Kax10# npo6er o gopmye:

G= ZG3B(I:)
m

TJie M — YHCHO0 0TOOpaHHLIX Ipo6 (He MEHee TpeX).

OnpenesieHHBIl HHCTPYMEHTAILHHIMA MeTonaMH oOwmeM rasomo3mymHo cmecn (I'BC)
HeobOXxoquMo NpuBeCTH K dakTuyeckum napamerpam I'BC, nocrynaromeii B atMocdepy 1o dopmyine:
273+ T,

273
Hanpumep, ecnu o0BeM ra3oBO3AYNIHOH CMeCH, NPHBEACHHBI K HOPMAIBHRIM YCIOBHAM

cocrasmser V, = 2,3 M/c, a ¢axtIeckas Temneparypa Iy = 120°C, To 3nauenne o6neMa Ta30BO3NYLIHOH
CMECH COCTaBHT:

V=V, X%

273+120

273

3Hayenne Pa3oBOH MOIIHOCTH BHIOPOCOB 3arpA3HAIONMX BEMECTB NPH HPOXODKHUTENBHOCTH

BeIGpOCcOB MeHee 20 MHH. T.e., ipH T < 1200 cek, onpenenseTca crexyomuM obpasom:
G = Q/1200,

ree Q (r) - cyMMapHas Macca 3aTpA3HAIOIIETO BENIECTBA, BHIOpPOmMCEHHad B arMocdepy H3
PaccMaTpHBaeMOro HCTOYHHKA B TEYEHHE BPEMEHH €ro ACHCTBHA T (CeK).

B Tex ciyyasx, KOrJa IpH HHBEHTapH3allu¥ BHIOPOCOB ONMpEAENAETCA CPEAHAS KHTCHCHBHOCTH
HOCTYIUIEHHS 3arpA3HAIONIEr0 BEIIECTBA B aTMOC(epy M3 paccMaTPHBAacMOro HCTOYHHKA BO BpeMs €ro
¢byukunonnposanus, G, (r/c) (T.e. B IepHO BpeMeHH T), 3HaueHne Q (r) paccuMTHIBaeTCA 10 popmyne:

Qo=GaXT(eew

HanpuMep, eciM B3 HCTOYHMKa B TedeHHe 5 MHHYT (300 cek) BmIGpachiBaeTca B arMochepy

ONpeeNeHHOE 3arpA3HAIOLIES BEIECTBO €O cpeaHeil Mommoctsio G, = 0,5 r/c, BemuHHa Q paBHa:
Q=0,5%x300=150r,

BenuunHa ompeaenseMOd NIpH HHBEHTapH3allHM H HCIONB3YeMOH B pacyeTax 3arpsA3HEHHs
arMocdeps! MOITHOCTH BHIGpOCa COCTABHT:

G =150/1200 = 0,125 r/c

Jind HCTOYHHMKOB, BpeMA [eHCTBHA KOTOPHX, T, MeHbme 20 MHHYT, 3HaYEHHS HCNONL3yeMOil B
pacderax MONIHOCTH BBIOpoca 3arpAsHsiomero Bemecrsa, G (r/c), MeHblle H3MEPEHHOH (3a BpeMa T)

HHTEHCHBHOCTH NOCTYIUIEHHA 3TOrO BemlecTsa B arMocdepy, G, (r/c), npu aToM cootHomenne G (r/c) u
G, (r/c) onpenensercs dopMymnoii:

V, =2,3x =3,311, M’/c

G = t(cex)/1200x G,

Ciryday, korja NpoXO/KATENBHOCTS BhiIeNIeHHA (BRIGpOCca) BpeHEIX BEIIECTB COCTABNAET MEHee
20 muH, U, CIeNOBATENBHO, BpeMs 0T6opa npob Gymer MeHee 20 MHH., AODKHBI (PHKCHPOBATLCA B OTHETE
MO HMHBEHTApH3allMH, B YacTHOCTH, B Ipatde «[IpuMeuanns» TaGauubl «XapaKTEpPHCTHKH BBIGPOCOB
3arpA3HAIONIMX BEIECTB B aTMochepy».

Ecnu npH NpoBeReHAH H3MEPEHHH KOHUEGHTpalys 3arPA3HAIONIENO BEIIECTBA, NPHCYTCTBYIOMIETO
(B COOTBETCTBHH C TEXHOJIOTHYECKHM IIpOIleCCOM) B BHIOpOCaX KOHKDETHOTO HCTOYHHKA, OKa3anach
MEHBIIE HYDKHETO Hpefena OOHapy)KeHMd, yCTAHOBIECHHOTO B NPHMEHAEMOH METONHKE, TO CIEXYET
nopo6pars Ans M3MepeHHit Gonee YyBCTBHTENbHYIO METONMKY. B TOM ciydae, KOTa KOHIIEHTpaLHA
JTOr0 BeEIIECTBA OKa3allach MeHbIIE HIDKHErO Tpefella [Mama3oHa ONpeneNeHHs HanGoiee
YYBCTBUTENBHON METOIHKY H3MEPEHHI:

—  KOHLEHTpalMs CYHTAETCS PaBHOH NONOBHHE HIDKHETO NpEAeNa AHaNa3oHa H3MEpPEHHS METO-
JuKH, ecnd on He Mensme 0,5 ITIK,,, rae IIIK; . — 3HaueHHe NPEACIBHO JOMYCTHMOH KOHIICHTPALKH
uaMepsaemoro 3B B Bo3xyxe paboueli 30HEI;

— xoHUeHTpanusa 3B monaraercst paBHON HyIIO, €CIH HIDKHMiE IMana3oH METOIOMKH €€ M3Mepe-
Hua Mensiue 0,5 1K, ..
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ITpu nmpoBeeHHH HHCTPYMEHTANBHLIX H3MEDeHHil napaMeTpoB BeIOpPOCOB OTGHpaloT He MeHee
Tpex npoG, NPH 5TOM A KaXAOH Mpo6kl B mponecce oTGopa namepsiot pacxoxn IBC.

Onpeoenenue eanoeozo evibpoca (m/200) 3azpasnsiouezo eewjecmea

PesyneTaThl ompeneneHAs BaloBOTO BhIGpoca (T/TOX) HOIKHBI XapaKTEPH30BaTh CYMMAapHLIH ro-
ZoBO# BEIGPOC C y4ETOM HECTAMOHAPHOCTH BHIOPOCOB BO BPEMEHH, B TOM 9HCIIE OCTAHOBOK Ha Mpodu-
NIaKTHYECKAH PEMOHT TEXHONOTHIECKOrO H MBUIEra300IMCTHOTO 0GopyRoBaHAA. 3HaYE€HAE CYMMapHOTo
TOZ0BOrO BHIGpOCa OMpPEENEHHOrO 3arPA3HAIONIETO BEMECTBA H3 PacCMATPHBAEMOT0. HCTOYHHKA 3arpss-
HEHHA aTMocdephl pacCIATHIBAacTCA KaK CYMMa FOROBBIX BEHIOPOCOB 3TOro BEMIECTBA M3 HCTOYHHKA IpU
BCEX peXHMaX €ro BrIOPOCcOB. 3HaUeHHE rONOBOrO BHIOPOCa 3arPA3HSIONIETO BEILECTBAa IPH ONpeNeeH-
HOM pexHnMe BEHIOPOCOB HCTOYHMKA PACCYMTHIBACTCA MCXO/A M3 CPEAHEH MOIHOCTH BHIGpOCA 3TOrO Be-
IIECTBA U3 PAaCCMaTPHBAEMOro HCTOYHMKA NPH JaHHOM PEXHME €ro BHIGPOCOB M CyMMapHOH HauGoib-
mieil MPOACMKHTENLHOCTH (B Yacax) paGOThI HCTOMHMKA B JAHHOM pexHMe B TedeHHe rofa. IIpu npous-
BOJICTBEHHOM IIpolecce MUKITHYECKOTO XapakTepa M paGoTe ¢ KOHKPETHOH, XapaKTepHOH I JaHHOTO
IIPOH3BOJICTBA HAaIrPY3KOH, roJI0BO# BEIOPOC KKXOTO 3arpPA3HAIOLIETO BEMIECTBA PAaCCIUTHIBACTCA HCXOIA
M3 YHClIa NOBTOPEHMIH paccMaTpHBAaEMOro NPOH3BOACTBEHHOTO IIMKJIA 33 TOX H CPEIHEroJ0BOi Benndu-
HHI BoIOpoca paccMaTpuBaeMoro 3B it oxHOro mpoM3BOACTBEHHOTrO IuKia [31].

3HaueHHe BaJOBOrO (NOLOBOI0) BEIGpOCA 3arpA3HAIONICTO BEIECTBA M3 HCTOYHHMKA 3aTPA3HEHUA
arMoc(eps! npH onpefeneHHoM, k™ pexume BHIGPOCOB MCTOUHHKA, My o, (T/TOX), PACCUMTBHIBAIOTCS MO
tbopmyne:

M * 3600

=M -t
k,ron k 'k,ron
TAe Mk (r/c) — cpemHsAs MOIHOCTB BBIOpOCA 3TOTO 3aIpA3HAIOICTO BEIIECTBA H3 PacCMaTpH-
BaeMOro MCTOYHHKa IpH K™ pexxume ero BEIGPOCOB; tk ron (9ac) — cyMMapHast IpOJOKUTENBHOCTS (B
44

dacax) paboTsl McTOuHHKa B k™ pexxuMe B TeueHue roaa.
3HavyeHHe CyMMapHOTO BaJIOBOTO (TOAOBOro) BEIOpOCa ONpPEREIeHHOTO 3arPA3HAIOMEr0 BEmECT-
Ba M3 PacCMaTpHBaeéMOTO MCTOYHHKA, an, PacCUHTHIBAETCA KaK CyMMa rOAOBBIX BBIOPOCOB 3TOTO

BELICCTBA IIPH BCEX PEIKHMaAX BLIGPOOOB HCTOYHHKA:

3aech Npe)lc — YHCIO PeXMMOB BHIGPOCAa PacCMaTPHUBAEMOr0 MCTOYHHMKA 3arpA3HEHHS aTMO-

cepsl.

ITpu NpoH3BOACTBEHHOM IPOIIECCE LIMKIMHYECKOIO XapaKTepa H paboTe ¢ KOHKPETHOM, Xapakrep-
HOMH 217 TaHHOTO NMPOH3BOJICTBA HArpy3Koii, BaloBoii (rogoBoif) BEHIGPOC 3aTrPA3HSIOMIETO BEIIECTBA MO-
et GBITh paccuuTaH o popmyne:

M =M ‘N
rog I u

rae Nu — YHCHO NOBTOPEHHH pacCMAaTPHBAEMOTO MPOM3BOACTBEHHOTO WHMKNA 3a TIOJ;

Mu('roml) — CpeAHeroioBas BEMHYHHA BEIOpOca paccMaTpuBaeMoro 3B i 0ZHOro NPOH3BOACTBEHHO-

o HHKIIA, PaCCIMTHIBaEMas 1o popMyue:

— Nc-r
Mu > cT.g
g=1

=l
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30€ECh NCT —~ YUCNIO CTaJMH TEXHOJIOTHYECKOTO TpOIECCa, ITPH KOTOPBIX BHIACIACTCA pacCMaTpHBaEMoOe

3B; MCT g('rorm) — CPEIHETOJI0BaA BENMINHA CyMMapHOro BeIGpoca paccMaTpuBaeMoro 3B B xone g‘“

’

CTafIMH.
3.2. AHanaTHYecKHH KOHTPOAL BLIGPOCOB B yC/IOBHAX HECTANHOMAPHOCTH BbIGpocoB

ITonsmue necmayuoraprocmu avi6pocoe 3azpANAIOUUX Geujecms
ITon HECTAaMOHAPHOCTHIO BHIGPOCOB 3arPA3HAIONMX BEUIECTB NOHHMAIOT 3aBHCHMOCTb Mapa-
MerpoB BHI{pOca, a HIMEHHO, KOHIEHTPAIMH M pacxofa rasososxymmHoH cmecu (I'BC), or Bpemenu. B
ITOM CIIyyae HHCTPYMEHTANbHOE M3MEPEHHE NapaMeTPOB BHIOpPOCa B KAKOH-TO ONpEAECHHEI MOMEHT
BPEMCHH HE OTPaXaeT pealbHOM KapTHHE BHOPOCOB 3arpa3HIONMX BEMECTB M3 JAHHOIO MCTOYHHKA,
NIOCKOJILKY B JIPYTOi MOMEHT BPEMEHH KOHIEHTPAIHA HJIH Pacxojl MOTYT M3MEHHTECA BO MHOIO pas, B
3aBHCHMOCTH OT MPHPOIB! KOHKPETHOTO HECTALMOHAPHOIO TEXHOJIOFHIECKOro MpoLecca.
HecrannoHapHOCTb BHIGPOCOB, KaK NpaBWIO, CBA33HA C HECTAMOHAPHOCTHIO BBIJICICHHS 3arpsas-
HAIOIMX BemecTs. VICKIIOUeHHe COCTABIAIOT CIYYaH NPHMEHEHHS BHICOKOI()(EKTHBHEIX METONOB IbI-
JIEra300YHMCTKH, MO3BOJIIONINX KOMIIEHCHPOBATh H3MEHEHHS BO BpEMCHH MOIHOCTH BLIZICTICHHS 3arpss-
HAONMX BeniecTs. OCHOBHBIMM NPHYHHAMH HECTAHOHAPHOCTH BHOGPOCOB ABNAIOTCA, B 9YaCTHOCTH:
- HECTALIHOHAPHOCTH CaMOr0 TEXHOIOTHHIECKOro MPOIECCa;
- HeCTaGHNBLHOCTE PaGOTH ra300MHCTHOIO 06OPYNOBaHNS;
- HEPaBHOMEPHOCTh pPaGoThl HECKONEKHX HCTOYHHKOB BRIIENEHHS, BHIOPOCH KOTOPEIX 00beauHe-
HBI B OJHH HCTOYHHK.
BcenencrBue HeCTalIHOHAPHOCTH HEKOTOpblE CTAJHH TEXHONOTHYECKOTO MpoIlecca MOTYT BooGmie
HE COMPOBOMKAATHCA BBIOPOCAMH, TOTAA KaK Ha APYTHX CTAINHAX BHIGPOCHI MOTYT JOCTHIaTh 3HAYMTENb-
HBIX BEIHYIHH.
3aBHCHMOCTb BHIGPOCA 3arpA3HAIOIIETO BEWIECTBA OT BpeMEHH Moxer GRITH camoil pasHooGpas-
Hoii. Tax, HECTalMOHAPHOCTH BBIGPOCA MOXKET NPOABIATECA B TeUCHHE HECKONLKUX JacoB, CYTOK, MeCs-
LEB, TOZIa, JETHETO H 3HMHETO MepHOZOoB H T.A. Habimonaemas Ha mpaKTake 3aBHCHMOCTh BHIOpoca 3a-
TPASHAIOILETO BELIECTBA OT BPEMEHH MOXKET ABIATHCA PE3yABTATOM HANOKEHHA HECKONBKHX HECTALHO-
HapHEIX MPOLECCOB, KaXAbIi N3 KOTOPHIX MPHBOAMT K HECTAIHOHAPHOCTH BHIGPOCOB.
Y9eT HECTALMOHAPHOCTH BRHIOPOCOB IIPOBOAMTCS IO KXXAOMY 3aTPASHSIONIEMY BENIECTBY OTACIBLHO.
VyeT HeCTAlMOHAPHOCTH BHIOGPOCOB 3arpA3HAIONMMX BELIECTB CleNyeT NPOBOIHTH Ha HCTOYHH-
Kax, (hakTHyeckue BHIGPOCH KOTOPHIX, ONPEAEICHHBIE B Pa3Hble POMEKYTKH BPEMEHH, OTIIHYa0TCa 60~
1ee 9eM B 2 pasa.

Ananumuveckuti KOHMponbL napamempos 6biI6POCOB 3AZPATHAIOUIUX BEU4ECMB HA UCMOYHUKAX, BbIGPOCE!
KOMOPbIX XaPAKMepusylomca HeECmayuoHapHOCMbio

AHalMTHYeCKHit KOHTpPOJb IMapaMeTpoB BHIGPOCOB 3arps3HAIONIETO BEINECTBAa Ha MCTOYHHKAX,
XapaKTepH3YIOIMMXCA HEeCTallMOHAPHOCTHIO, CHEAYeT OCYIIECTBIATh HAa CTafiHM, Ha KOTOPOH BEIOPOCH!
KOHTPOJIHPYEMOTO BEIIECTBA ABIAIOTCA MAKCHMANLHBIMH.

Jns BEIABIEHMA CTAJUH C MAKCHMANBHEIMH BEIODOCAMH 3arpA3HSIONIETO BEIecTBa HEOOX0AMMO
TIOCTpOeHKe Tpadhika HECTAMOHAPHOCTH HIIH COCTaBIEHHE TabMIE! ydeTa HECTAIHOHAPHOCTH.

Ha ocHoBe rpaduxa (TaGnuuBI) HECTAUHOHAPHOCTH BHLIOMpPAETCS CTanMs, Ha KOTOPOH BHIGPOCH!
MMEIOT HaHbOMbIIMe 3HAYECHHS, ONPENENSETCS BpeMa Hadalia CTaJIMH M ee NPOJOJLKHTENbHOCTh. M3Mepe-
HHe NapaMeTpoB BHIGPOCOB 3arpA3HAIOMIMX BEMECTB NPOBOAUTC BO BPeMs NPOTEKAHHS YKa3aHHOH cTa-
JMH.

Pe3ynbTaTsl KOHTPOJIA MaKCHMANBHEIX BHIOPOCOB 3arpA3HAIONIMX BELIECTB HA MCTOYHHMKE YHOB-
sersopsioT HopmarueaM ITJIB/BCB, eciu pasHocTh MeXIy (hakTHYEeCKOH BeTHYHHOH BHIGpOca 3TOro 3a-
rpsizHstomero Beutecta (G, r/c) H aGCOMOTHOR MaKCHMAaNBHOM MOrpeNHOCTEIO ee u3Mepenns (AG) He
TIPeBHIIIAET BenuyuHy HopMatusa I1/IB (r/c), T.c.

G-AG <I|IB

Ilocmpoenue zpagpuxa necmayuonaprocmu biGPOCOE 3AZPAIHAIOWUX e1yecmE
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Toctpoenne rpaduka (TabaHIB) HECTATAOHAPHOCTH BHIOPOCOB CHIEAyEeT HAYHHATL C H3YICHHA
0c0GeHHOCTeH TEXHONOTAYECKOTO MPOLIECCa M aHaNH3a HaKTOpOB, BAMAIONMX Ha ITapaMETpHl BLIOGPOCOB,
C LeNBI0 BHIABJICHUSA CTaNHii, HA KOTOpPBIX BH5POCH XapakTCPpHIYIOTCA OTHOCHTCIBHBIM NOCTOAHCTBOM BO
BpeMEHH (pa3nTuJalorcsa MeHee, YeM B 2 pa3sa). [Ipu yuere HepaBHOMEPHOCTH (YHKIIHOHHPOBAHHA HCTOY~
HHKOB BBIICJICHAA M 3arpsisHCHHA BO BPEMCHH BRIABIIAKOTCA HauGonee Heﬁnamnpmrmne COYECTaHHUA Of1-
HOBPEMCHHO JICHCTBYIOMHUX (HaKTOPOB, BIMAIONAX Ha HECTAlHOHAPHOCTH HAapaMETPOB BHIOPOCOB: H3-
MEHIHBOCTh NMOKa3areieil kauecTBa ChipbsA (TOILIHBA), HArpy3ka H HPOAOIDKATENBHOCTh paboTHl arpera-
TOB, PacXoX CHIpbS H TOIUIHBA Pa3HbIX COPTOB, ONHOBPEMEHHOCTD 3arpy3kH 0GopyxoBaHHA H T.N. Ilpu
3TOM HEOGXOAUMO YUHTHIBATH, YTO NapaMeTpH BHIOpOCa MOIYyT MEHATHCA KaK B TEUCHHE OAHOH Mpou3-
BOJICTBEHHO# CMEHEI, TaK H B T€4EHHE CYTOK M Ce30HOB (Hanpumep, Ha T3C BEIGPOCH 301BI U3 TPYO
MaKCHMaJIbHBI 3HMO, a €€ BEIHOC C 30JI00TBANIOB — JIETOM).

Jns moctpoeHust rpaduka (TaGaMITE)) HECTAMOHAPHOCTH HA KaXKIOH BBINENCHHOH CTATHH TeX-
HOJIOTHYECKOTO MPOLECCa OCYILECTBIAIOTCA H3MEPEHHA KOHIECHTPAMH 3aTPA3HAIONIEro BEMIECTBa H pac-
XO0fia ra3oBO3AyIHOM cMecH. KoludecTBO HEOOXOMMMEIX H3MEPEHHH H poLexypa o6paboTku nomydeH-
HbIX JaHHBIX npuBenensl 8 FOCT 8.207 [32].

Tpu HEOGXOXMMOCTH, HCCIEAOBAHHE HECTAMOHAPHOCTH BRIGPOCA 3aTrpASHAIONMHX BEIIECTB Ha
KOHKPETHOM MCTOYHHKE MOXHO IPOBOAUTH B Te4EHHE AOCTATOUHO JUIMTEABHOTO MEpHOA BPEMEHH, Ha-
IpuMep, MecAla, KBapTala WA TOfia B 3aBHCHMOCTH OT HCTOYHHKA. B 3TOM ciydae yaaercs 3adpukcHpo-
BaTb BCE H3MEHEHHA, CBA3AHHBIE C BPEMEHaMH IOfa, HCONB30BAHAEM PA3IMIHOIO CHIPBA, H3MEHEHHEM
NapaMeTPOB ra300MKCTHOTO 0GOPYAOBAHNUS U T.1.

Ha ocHoBe 06pa6oTkH NMOJMYYEHHBIX PE3YNLTaTOB CTPOHUTCA rpadMK HECTALHOHAPHOCTH BHIGpO-
COB 3arpA3HAIONIErO BEIIECTBA OT KOHKPETHOIO HCTOYHHKA, T.€. 3aBHCHMOCTD BBIGPOCA 3arpA3HAIOLICTO
BEMIECTBA OT BPEMEHH, HJIM COCTaBIseTCA Ta0IMIa ydera HECTAIMOHAPHOCTH, COAEpKAMIas Pe3yabTaThl
onpeneneHHs BEIOPOCOB 3arpA3HAIONIEro BEMIECTBA B Pa3/IHIHbIE MOMEHTHI BPDEMEHH.

IIpu npoBeneHnn oYepexHON WHBEHTAPH3AUMH BHIOPOCOB 3arpA3HAIONMX BEIECTB HA MpPEANPH-
ATHH Tpaduk (Tabnuna) HeCTAHOHAPHOCTH BKIIOYAETCS B OTYET IO HHBEHTAPH3AUMH H MPOCKT HOpMa-
trBOB I1/IB (B pasnen «[lnan-rpaguk KOHTPOIS HOPMATHBOB BEIGPOCOB»). B manbHelinieM KOHTpONb BHI-
6pOCOB OCYIIECTBIAETCA € YI€TOM 3TOr0 rpaduxa (TaGmumsr).

ITpu HEM3MEHHOCTH TEXHOJOTHH HOCTpOeHHE rpadMka HECTAIMOHAPHOCTH BBIGPOCOB 3arpAs-
HAIOIIMX BEHIECTB JUIA KOHKPETHOr0 MCTOYHHKA OCYMIECTBISACTCS OJHOKDPATHO, a AANEe UM TONB3YIOTCA
NOCTOSHHO, IT0Ka He MPOU30H/IET H3MEHEHNE TEXHONOTHIECKOr0 POLECCA MM €r0 apaMETPOB.

HocTpoenne BOCIPOM3BOAMMOTO BO BpEMEHH rpadika HECTALMOHAPHOCTH BO3MOXKHO TONBKO B
TOM ClIydae, €/ POC/EXHUBAETCH 9eTKad, CTa0HILHAs 3aBHCHMOCTH BHIOPOCOB 3arps3HAIONMX BEIIECTB
OT BpPeMeHH (cM. HmKe, puc. 3.2.1 — 3.2.3). JIna HeKOTOpHIX HECTAIMOHAPHEIX WCTOYHMKOB MOCTPOEHHUE
rpadHKa HECTAHOHAPHOCTH HEIleNeco00pasHo, MOCKOJIBKY 3aBHCHMOCTh BHIGPOCOB 3arpA3HAIOILLETO Be-
MIECTBA OT BPEMEHH HMEET CIMIIIKOM CIOXKHLIH H HeBOCHPOH3BOAMMEILH Xapaktep. Kak mpaswuio, 310 o1-
HOCHTCH K CIydJasM, KOrla HECTaHHOHAPHOCTh BLIGPOCOB CBA3aHA C HEPaBHOMEPHOCTHIO paGOTHI He-
CKOJIbKHX HCTOYHHKOB BBIIEJICHHSA, BRIOPOCH KOTOPHIX OOLE/IHHEHBI B OAUH HCTOYHHK (CM. HHXE, NpH-
Mep 3). B oToM ciiyuae BBHIABISETCS CTaaMs C MAKCHMATIbHLIMM BHIOPOCAMM 3arpsi3HsIOMMX BEIIECTB, Ha
KOTOpOH B JaibHEHIIEM H OCYMIECTBIACTCS MHBEHTApH3aIMA H KOHTPONb BHIGpocoB. CTanma ¢ MakCH-
MaJIbHBIMH BBIOpOCaMH MO>keT ORITH ONpENesIcHa Ha OCHOBE H3ydeHHA 0COOEHHOCTEH TEXHOIOTHYECKOTO
npomnecca H aHainm3a (HaKTopoB, BIMAIONIMX Ha NapaMeTphl BHGPOCOB, paCCMOTPEHHSA TEXHONOTHYECKHX
PEFIaMEeHTOB M JIPYTHX AOKYMEHTOB H T.A.

Ecnu n3mMeHeHHA MapaMeTPOB BhIOpOCa OT BpeMEHH MPOHCXOAAT B TedeHHe 20 MHHYT, TO HECTa-
IHOHAPHOCTH BHIGPOCOB 3arpA3HAIOIIMX BEMIECTB HUBEMHPYETCA 33 CUET OCPEXHEHHS, NPOHCXONAIIETO
Ha cTajuH ot0opa mpob.

ITpn 060pyaOBaHHH MCTOYHHKA BHIOPOCA TEXHHYECKHMH CPEACTBAMHM KOHTPOJA HENPEPHIBHOTO
JEACTBHA y4eT HECTAHOHAPHOCTH BEIGPOCOB 3arpA3HAIONIMX BEIIECTB OCYILECTBIAETCS ABTOMATHIECKH
MyTeM MOCTOSHHOTO H3MEPEHHs KOHIEHTPAI(HH 3arPA3HAIONIETro0 BemecTsa B BhiGpoce K pacxoaa I'BC.

IIpuMepbl HECTALHOHAPHOCTH BHIGPOCOB 3arpA3HSIOIMX BELECTB

1. Hecmayuonapnocmpe 6b16pocos 3azpasHaiomux seuwjecms, 00yCcI081eRHAA HECMAYUOHAPHOCbIO CAMO-
20 MexXHon02uecKozo npoyecca
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IIpn HecTaHOHAPHOCTH TEXHONOIMYECKOTO IMPOUECca KOMHYECTBO BBLACAIOIMMXCA 3arpA3HsAIo-
muX BemecTs H pacxo I'BC MOryT CyIeCTBEHHO H3MEHATLCS BO BPEMEHH, YTO NPHBOMHT K HECTALHO-
HapHOCTH BbIOpOCOB.

Ha puc. 3.2.1 npuBe/icHa 3aBHCMMOCTb BHIGPOCOB OKCHJIOB a30Ta, YTIEPOAa H CEPHI OT BPEMEHH C
Hayana NMKIA BHIUIABKH (eppocinaBos. CTpelkaMy OTMEYEHHI MAKCHMAJbHEIE BHIGPOCH! 3arpsA3HSIO-
IIMX BEINECTB, MOowIexKanme KoHTpono. Kak BHIXHO, BHIGPOCH OKCHAOB yIiepoaa H CEpHl CeAyeT KOH-
TponHpoBars B nepuox or 20 no 40 MHHYT OT Ha4ana IMKNIA, 8 BRIOPOCE! AHOKCHIA CEpHl — B KOHIIE LIMK-
J1a, 9epe3 TpH Jaca Iociie Hadaia npolecca.

G,r/c
200

100

SOOIV SRR TUNIUUUUPIVE SRS SSPNESPIPRTIRTTAIVHE PR ——

1 2 3 t,gac
Puc. 3.2.1. ['padnk HecraunonapHOCTH BEIGpOcOB okcHIoB yriepona (1), asora (2) u cepst (3)
B IHKJIE IPOH3BOACTBE (eppocnIaBoB
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Puc. 3.2.2. 'paduk HecTanmoHapHOCTH BhIOpocoB meutH (1), okcHEoB aszora (2), mwokchaa cepsl (3), ne-
Ty4uX propunos (4) n oxcuaa yrnepoaa (5) npH NIaBKe METaLIa B NEKTPONICYH.

Ha pnc.3.2.2 npuBeneH rpadMk HECTAIHOHapPHOCTH BHIOPOCOB 3arpA3HAIONIMX BEIECTB IPH
I1aBKe MeTanna B 31ekTponedn. Kak BuAHO, MaKCHMaNbHEIE BHIOPOCH BCEX YKa3aHHBIX 3arpA3HAIOLIMX
BEILECTB NPOMCXOAAT NPUMEPHO dYepe3 2 vaca MOcie Hadana MPOLECcCa M IMPOAOIIKAIOTCA B TeueHue 40
MHHYT. [Ipy aHaTHTHIECKOM KOHTpOJIE H3MEpEHHE IapaMeTpoB BEIGpOCa clIeayeT OCYLIECTBIATh HMEHHO
B 9TOT HHTEPBAN BPEMEHH.

BMecTo rpaduKa HECTALIMOHAPHOCTH MOXHO COCTaBHTh TabiMIy ydera HECTAlMOHApHOCTH.
IMpuMep Takoro pona TaGauLbI A/s ClIyyas BHILUIABKH CTaNH B BarpaHKax NpuBeleH Hixke. IIpu 3anonxe-
HUH TaGMULBL, KaHHEIE O “BpeMenu Havana craguii” u “TIpoAOIDKUTENBHOCTH CTAIHIA” ONMPEASIAIOTCS IO
TEXHONIOIHYECKHM perfiaMeHTaM M rpaduky paboThl JaHHOTO NpPOM3BOACTBA. JlaHHBIE O KOHLEHTPalHH
BPEJHOTO BEMECTBa (MI/M’) M MOLIHOCTH BBIGPOCa (I/C) Ha KAXK/IOH CTATWH ONPENENAIOTCA HHCTPYMEH-

TaJIBHO.

2. Hecmayuonaprocme 8v16pocos 3azpasHAlowux éeujecms, ofyciosieHnas Hecmabuibnoll pabomoi ea-
3004UCMH020 060pYO008aAHUA

TIpuMep HECTAIMOHAPHOCTH BHIGPOCOB 3arpA3HAIOMMX BEIIECTB (OKCHIOB a30Ta), CBA3AHHOH C
HectabunbHOM paboToif razoouHcTHOro 0GopyaoBanus, mpusedeH Ha puc. 3.2.3. Ha npeanpusarum mns
OYHCTKH BHIGPOCOB OT OKCHIOB a30Ta HCIONB3YIOT KaTanu3arop. I1o Mepe BEIpabOTKH KaTaNnu3aTopa, ero
CBOMCTBa yXyAUIAIOTCH, M BEIOPOC OKCHAOB a30Ta NoOCTeneHHO pacTeT. Yepes 3-3,5 Mecsina HCIONB30-
BaHHbIH KaTaH3aTOp OTNPABNAIOT Ha PETEHEPAlHIO, a Jis OYHCTKH BHIOPOCOB HCIIONB3YIOT HOBBIH (pe-
reHepUpOBaHHBI) kaTanu3arop. JaHHEIHA Npoliecc NOBTOPAETCA CHOBA M CHOBA, NPH 3TOM 3aBHCHMOCTh
BBIGpOCA OKCHIOB a30Ta OT BpEMEHH HMeeT BOCIPOM3BOAUMEIA xapakrep. KoHTponb 3a BhIOpocaMu Ok-
CHIOB a30Ta Ha JAHHOM MCTOYHHKE CIEeAyeT NPOBOAUTH B KOHIIE IHKIIA, IIEPE] 3aMEHOH KaTalH3aTopa.
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Puc. 3.2.3. I'paduk HecTaHMOHAPHOCTH BEIGPOCA OKCH/IOB a30Ta IIPH NPOH3BOCTBE a30THOH KHCIOTHL

3. Ipumep neyenecoobpaznocmu nocmpoeHus 2paguka HeCMayuoHapHOCMU 6616POCOS 3AZPAIHAIOUUX
eewecms

Bri6pochl, BO3HHKAIONIME 33 CUET BHIACICHUH 3arpA3HAIOIHX BEHIECTB OT Pa3IHIHBIX arperaros,
BpeMA paGoThI KOTOPHIX MMEET HEBOCHPOH3BOAMMEIH XapaKTep, KaK NPaBHJIO, XapaKTepH3YIOTCA HeCTa-
uMoHapHOCTsI0. HanprMep, mpu pyvqHOli Okpacke geraneif M3 MyIbBEPH3aTOPOB HAa CTAlHOHAPHBIX IO-
cTax, 060pyAOBaHHBIX MECTHHIMM OTCOCaMH, KOTOpHIE CBA3aHLI C OJHHM HCTOYHHMKOM 3arpA3HCHHS ar-
Mocepsl, BHIGPOC 3arpA3HAIOMNX BENIECTB B Te4eHHE pabovero JHA MOXKET OCYWIECTBIATECS HEPaBHO-
MepHO (OKpacKy JeTaneil MOoXeT NPOBOIHTH OAHH HIH HECKONBLKO YENIOBEK OJHOBPEMEHHO, OKpacKa Ie-
PHOAMYECKH NpEeKpaaercs Ha BpeMs CMEHBI ACTaleH, HCIONb3YIOTCS Pa3HBIE KPaCKH ¢ PasHBIM COJEp-
XaHHeM pacTsopuTeneii ¥ T.4.). ITocTpoeHue rpaduka HECTALHOHAPHOCTH B 3TOM ClIydae Hellenecool-
Pa3sHO, MOCKONEKY HHKaKOH BOCIPOM3BOAMMO#M 3aBHCHMOCTH BhIOpOCa OT BpeMeHH Habmonarscs He Gy-
zer. Ilpu npoBeeHNH KOHTPOMS BHIGPOCOB OT TAKOTO pofa HCTOUYHHKOB H3MEPEHHS KOHICHTPALHH pac-
TBOpHTeNnel n pacxona I'BC cnenmyer ocylieCTBAAT, NpH OOHOBPEMEHHOH paboTe Bcex mOCTOB, T.€. OM-
penenaTh MaKCHMAIBHO BO3MOXHEIE BEIODOCH! 3aTPA3HAIONINX BEIECTB B aTMOChEpYy.
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Hcxonnsie naHHbIE U1 y4eTa HECTALIHOHAPHOCTH BEIGPOCOB BO BpEMEHH

Tabiuua

Ne [ Newmcr. Hcrouynuku XapaKTEepHCTHKH TEXHOJIOIHYECKHX CTaaMi
BBIOpOC BBIICIICHUS HanmenoBanne XapaKTepHCTHKH 3HayeHHs XapaKTepHCTHK
a TEXHONOTHYECKHUX CTamuit
| 2 3 4 5 6 7
1 82 Barpanka Ne 1 (12 1) HaumenoBanue craguu
Bpems Havana cTaguu:_____dac. MUH.
ITponomKHTENEHOCTD CTANMH: MMUH.
XapaKTepHCTHKH HaumeHoBanue Bemecrsa Haumenosanue Pa3mepHocTs
BBIZIE/IAEMBIX BEMIECTB MoKas3aTens
i KOHUEHTPALHA mr/m
BBIOpOC r/c
Oxcun yraepoza KOHLEHTpalus ME/M’
BBIGpOC r/c
Jnokcua asora KOHLIEHTpauus Mr/M>
BBIGpOC r/c
JIMOKCHA cepbl KOHUEHTpAUA Mr/iM°
BBIOpOC r/c
Yrnesoaopoab KOHLIEHTpalus mr/m
BBIGpOC r/c
2 82 Barpanka Ne 2 (12 1) HaumenoBaHue craguu
BpeMs Hayana cTagMM:_____4ac, MHH.
ITponomKHTENEHOCT CTaAHH: MHH.
XapakTepHCTHKH HaumeHoanue BewecTna Haumenopanne PasmepHocTh
BBIIENAEMBIX BEIECTB TIOKa3aTens
Meue KOHIIEHTpaLHs mr/M
BBIOpOC r/c
Oxcua yraepoga KOHLEHTpAIUs MI/M>
BBIGpOC r/c
Juokcun azora KOHIICHTpalus mr/M°
BBIOpOC r/c
Juokcun cepst KOHLICHTpaLUs Mr/m
BBIGpOC r/c
YrneBonopoast KOHLIEHTpaLusa mr/m’
BBIGpOC r/c




3.3. Pacuer cBepXHOPMATHBHLIX BLIGPOCOB ¢ yueToM
NOTPEIIHOCTH HHCTPYMEHTAIBHBIX H3MepeHui

Ilonamue C8EPXHOPMAMUBHOSO 6bl6p0ca 3ACPAIHAIOUWUX BeEWecmE Om KOHKPEMHO020 ucmoinuxka

CBepXHOpMATHBHBIH BBIGPOC 3arpA3HAIOMIETO BEMIECTBA OT KOHKPETHOTO MCTOYHHKA 3arpA3HEHHA at-
Mocdepsi (U3A) npeacraBiger co6oit Maccy 3arpA3HAIOMEro BEMECTBa, MOCTYNHBIIYIO B aTMOC(EPHBIH BO3XYX
CBEPX HOPMATHBOB, YCTaHOBIEHHBIX 115 AaHHOro U3A B mpoekre HopMaTueoB I1/IB/BCB.

Ilpesbimenne (axTHyeckoro BrIOpoca 3aTpA3HAIONIETO BEMIECTBA HaJi HOPMATHBHBIM 3HA4YECHHEM Ha
KOHKPETHOM MCTOYHHKE MOXET BO3HHKHYTh, B JACTHOCTH, 10 CJACAYIOMMM IPHIMHAM:

- MPOM30NLTO M3MEHEHHE NapaMETPOB TEXHOMOTMYECKOTO MpOLECCa W/WIH Fa3004HCTHOTO 06opyaoBa-
HHS, YTO NPHBENO K YBEAHYEHHIO BEIGpOCa 3arpsa3HAIONIEro BENIECTBA;

- IpOM301LIET aBapUHHEI BRIGpOC;

- Hopmaruss! [1[IB (BCB) Gbu1M yCTaHORB/EHBI HEMPaBHIBHO.

ITpu NpOBEACHHN HHCTPYMEHTANBHOIO KOHTPOJS HCTOYHHKOB, HopMaTHBEI I1JIB (BCB) xoTopeix GruiH
YCTaHOBJIEHBI Ha OCHOBE PACYETHBIX METOJIOB, ORHOM U3 MPHIHH NPEBHINICHAA H3MEPEHHOrO BEIOpOCa Hall HOp-
MAaTHBHBIM 3Ha4E€HHEM MOXET GBITh HENpaBHIBHOE IPHMEHEHHE HIIH HECOBEPIICHCTBO pacdeTHOH METOAHKH. B
aTOM citygae HopMaTuBs! I1JIB (BCB) nomkHE! GBITE NEpeCMOTPEHBI HA OCHOBE HHCTPYMEHTAIBHEIX H3MepeHuH
HapaMeTpoB BEIOPOCOB.

Bemnunner I1IAB (BCB) sBAioTCS HOPMATHBHBIMH 3HA4YCHHAMH H YCTaHABJIHBAIOTCA Ge3 ydera mo-
TPENIHOCTH MX ONpeXeleHus. Pe3ynbTaThl H3MEPEHHH KOHLEHTPalMH H pacxoia rasososaynmoi cmecu (IBC)
TPH KOHTPOJIE BEIGPOCOB HHCTPYMEHTANLHEIMH METOAMI HMEIOT HOTPEIHOCTb.

Iorpenmocts onpeaeneHus BHGpOca 3arpA3HAIONIETO BeMECTBa (I/C) OT KOHKPETHOro HCTOYHMKA (0 )
CKJIQIBIBACTCS M3 MOTPEMHOCTH ONPEAeICHHA KOHLEHTpaluH & (He Gonee +25%) H MOTPEMHOCTH CPEICTB M3~
mepenns o6bemMHoro pacxona I'BC f (ue Gonee £10%). Takum 06pa3som, MaKCHMaIbHAA NOTPEMIHOCTD ONpPEAe-
neHHs BRIGpOca COCTaBIIAET:

S=a? + B> =V25% +10% =£27% =+ 30% (3.3.1)

Ilpu ycraHOBNEHMH (aKTa NpEBHIIIEHAs HOPMAaTHBA BHIOPOCA 3arps3HAIOIIETO BENIECTBA Ha KOHKPET-
HOM HCTOYHHKE Ha OCHOBE HHCTPYMEHTANLHBIX H3MEPEHHH YYHTHIBACTCS MaKCHMANlbHasA MOTPENIHOCTh H3Mepe-
HuA akTHyeckod BEIMIHHBI BHIGpoca, paBHas +30%. QDaKT NpeBHINICHAs HOPMATHBA BHIGPOCa 3arpA3HAIOLIETO
BELIECTBA HA HCTOYHHKE CYNTACTCA YCTAaHOBJICHHEIM, €CIIH Pa3HOCTh MEXAY (PaKTHIECKOH MOIHOCTHIO BhIGpoca
3TOro 3arpaspsomero semecrsa (G, r/c) n aGcomoTHOl MakCHMAaNBHOM MOrpemHOCThI0 ee H3MepeHna (AG)
npeBhimaer BeMHIAHy HopMatusa [1/[B (BCB), r/c (puc. 3.3.1), T.e.

G-AG >TIIB (3.32)

AG =G x030 (3.3.3)
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rlc

+AG

(G -AG)-NaB

G-AG>NOB

YcraHosneHxo npesbiweHue HopmaTusa NAB

Puc. 3.3.1. [IpeBsimiende pakTHIECKOH MOIIHOCTH BRIOpOCA 3arpA3HSIONIErO BEIIECTBa Hall HOPMATHBHBIM 3Ha-
YCHHEM.

IpepbieHne HOpMaTHBA BHIOPOCA 3arpS3HAIOLIETO BELIECTBa HA HCTOYHMKE OTCYTCTBYET, €CIH pa3-
HOCTh MeXZy (hakTHHeCKoH MOIIHOCTBIO BEIOpOCA 3TOro 3arpa3HAoiero semecrsa (G, r/c) H abGcomoTHOHR Mak-
CHMaNbHO# IOTpeIHOCTRI0 ee u3MepeHHs (AG) MeHbpIIe BenuuuHel HopMatusa I1J[B (BCB), r/c (puc. 3.3.2),
T.€.

G —-AG <IIIB (3.34)

rlc

+AG

nas

G-AG= NAas

MpeBbiwenns HopmaTuea MOB et

Puc. 3.3.2. OtcyrcTBHe nmpeBbIeHns (hakruaeckoit MOIHOCTH BHIGPOCa 3arPA3HAIOLIET0 BEMIECTBA HaX HOpMa-
THBHBIM 3Ha4EHHEM.

I[Ipy KOHTpOJIE HCTOYHHKOB, XaPAKTEPH3YIOIMXCA HECTALMOHAPHOCTBIO BRIGPOCOB 3arpA3HSIONIMX Be-
HIECTB, M3MEPEHHE I1APAMETPOB BEIGPOCOB OCYILECTBISIOT Ha CTaJUM, MOIMHOCTH BBIOPOCOB KOTOpPOH HMEIOT
MaKcUManbHoe 3HaueHue. MiHTepBan BpeMeHH, B T€UEHHE KOTOPOTO B 3TOM CiIydae ClIeAyeT MPOBOAMTH H3Mepe-
HHS [1apaMeTPOB BHIOPOCOB, ONPEAEIAIOT B COOTBETCTBHH C rpadukoM (Tabinuet) HecTallMOHapPHOCTH.

HOP}I()OK pacuema Cc8ePpxXHOPMAMUBHBIX 8bl6p06‘08 3a2PAHAIOWUX eufecme Om KOHKPEemHblX UCMOYHUKO8

B cnyyae ycranopneHus ¢akra npesbiieHus Hopmatusa [1/1B (BCB) (r/c) Ha KOHKPETHOM HCTOYHUKE,
taxTHyeckuil BEIOPOC 3arpA3HAIOIIEro BEINecTBa (T) 3a IOX (KBapTan) PacCUMTHIBACTCA C YUETOM BHIOpPOCOB,

HPOUCXOIAILMX B TEUCHUE BCETO Nepuofia MpeBsimenus HopMatusa [1/IB (BCB) (r/c).
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B ciywae ycraHOBJICHHS NpeanpusTHio HopMatiea I1/]B, cBepXHOPMATHBHBIH BHIOPOC 3arpA3HAIONIEr0
BemecTBa (AM, T) OT HCTOYHHKA NpescTaBIsIeT co60i Pa3sHOCTh MEXAY (aKTHYECKHM BHIGPOCOM 3arpA3HAIONIE-
TO BelecTBa 3a rof (M, T) ¥ COOTBETCTBYIONINM 3HaYeHHeM HopMaTHhBa I1/IB (T) 1ns 1aHHOro HCTOYHHKA:

AM =M - ITB (3.3.5)

B cimy4ae ycraHOBIEHHS NIpeANpuATHIO HopMaTuBa BCB, pacyeTHEIM EpHOIOM ABISIETCA KBapTall.

CornacHo HOPMaTHUBHBIM AokyMeHTaM [33, 34] miata 3a HeraTHBHOE BO3AEHCTBHE Ha OKpPYXAIOLIYIO
Cpeny OCYUIECTBISETCA NMPEANPHATHEM pa3 B KBapTall, COOTBETCTBEHHO, CBEPXHOPMATHBHEIN BRIGpOC Takxke
PAacCUMTHIBAaEeTCS €xXeKBapTanbHO. IIpy 3TOM (akTHUeckuii BHIOPOC 3arpsA3HAIOMIETO BEIIECTBA 3a KBapTal (T)
CPaBHHBAIOT ¢ COOTBETCTBYIOIMM 3HaueHueM HopMaTHa BCB (T) miu HopMatusa IT/IB (T), mogeneHHoro Ha 4.
Ilpu HepaBHOMEPHOCTH BHIOPOCOB 3arpsA3HAIOIIKX BELIECTB B T€YEHHE rofia 3a CYET CE30HHOCTH paboTh! (Ha-
npUMep, KOTENbHEIE), TOJOBbIE BHIOPOCH pacIpee/soTCs 0 KBapTajlaM C y4eTOM Harpy3Kd Ha KaXAbIH KBap-
Tal.

Ilpu pacuere (paKTHIECKOro rOAOBOro/KBapTAIBHOIO BHIOpOCa 3arpsA3HAIOIIErO BellecTBa (T) morpem-
HOCTb H3MEPEHM MOIHOCTH BEIOpOCca (I/cC) HE YUUTHIBAETCA.

B nepHox OTCYTCTBHA Ha HCTOYHMKe NpeBbieHus HopMatusa I1/1B (BCB) (1/c) ronoBoii/kBapranbHbli
BBIOpOC 3arpsA3HAIOWEro BenlecTBa (M), T) pacCUMTHIBAIOT HCXOAA U3 CPENHETO 3HaYCHHMsI MOINHOCTH BHIGpOCa
WM CpeTHEeB3BEIEHHOTO IpH MHOTOCTannitHOM nponecce (G, T/C) ¥ MPOXOIDKUTENRHOCTH PaboThl HCTOYHHKA
B T€YCHHE roJa/KBapraa:

M, =G, xT x0,0864 (3.3.6)

>G

ch == (3-3-7)7
n

rae:

T - npomomxHTENbHOCTE PabOTH HCTOYHHKA B MEPHOA OTCYTCTBHA MpeBRIeHHs HopMartusa I[1/IB (BCB) (r/c)
3a roJi/KBapTal, CyTKH;

G - daxTH4Yeckas BEIHIHHA MOIIHOCTH BEIGPOCA 3arpA3HAIONIETO BEIESCTBA OT HCTOYHHKA, YCTAHOBIEHHAsA Ha
MOMEHT NPOBEJCHHA H3MEPEHA, I/C.;

N — KOJIMYECTBO M3MEPEHHI, IPOBENEHHbIX B TEUCHHE rofa/KBapTaa;

0,0864 = 3600 x 24 : 1 000000 — ko3 PpuLHEHT NepecdeTa CEKyHA B CyTKH H TPaMMOB B TOHHBI.

Ilpn ycraHOBNEHHH Ha MCTOYHHKE (akTa npeBbilieHHs HopMatuBa I11/IB (BCB) (r/c) nannoro 3arpss-
HAIOIIEro BEMIECTBA, H3MEPEHHOE MOBLILIEHHOE 3HAY€HHE MOMHOCTH BbIOPoca Gipe, (I/C) HE ydacTByeT B yc-
PERHEHUH C LENBIO ompejieeHns 3HadeHud Gy, 2 HCIONB3YETCA JUIA PACYETa KONHYECTBA 3arpA3HAIOMEro Be-
HIeCTBa, BHIGPOIIEHHOTO B aTMOcdepy B iepHoA npeBbilieHHA HopmaTHBa ITJIB (M., 1):

M= Gipes X t X 0,0864 (3.3.8)

rae:
Gipes — DaKTHUECKAA BEHIHHA MOIIHOCTH BHIOPOCA 3aTPA3HAIONIETO BEMIECTBA, NpeBbimaomas HopMaths I1]1B
(BCB) (r/c), r/c.;
t — MPOJOIDKHTENBHOCTh BHIOPOCA € MOBLIMICHHBIM COAEP)KaHHEM 3aTPASHAIOLIETO BEIIECTBA HA JJAHHOM HCTOY-
HHKe (IPOBOMKHTENLHOCTh CBEPXHOPMAaTHBHOTO BHIGPOCa), CYTKH;

dakTHUeCKHIi BHIOPOC 3arpA3HAIOMETO BEMECTBa 3a rof/kBapran (M, T) onpenensoT Kak CyMMY KOJIH-
YeCTBa 3aTPA3HAIONIETO BEIECTBA, BRIGPOIIEHHOTO B aTMOC(epy B EPHOA OTCYTCTBHSA NMPEBLIMICHHS HOPMaTHBA

ITIAB (BCB) (M, T) ¥ KOJIHYECTBA 3arpA3HAIONICTO BEIECTBA, BLIGPOIMEHHOTO B aTMOChepy B IIEPHOA NPEBHI-
menus HopMatusa [171B (BCB) (M,, 1):

M=M, +M, (3.3.9)

IIpn HEOTHOKPAaTHOM ycTraHOBIEeHHH (akTa npeBbimeHHa HopMaTuga [I/IB (BCB) (r/c) Ha HCTOYHUKE,
daxTHgeckuii BHIGPOC 3arpA3HAIOMIETO BEIIESCTRA 33 roji/KBapTal paCCIHTRIBAETCA C YIETOM KOIHYECTBA 3arpsa3-
HAIOINETO BEHIECTBA, BHIOpOIIEHHOTO B aTMOChepy 33 KX /bIH NEpHO NPEBHIMICHHS.
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BenuunHy MOIHOCTM BHIOpOCa 3arpA3HAIOMErO BEMIECTBA HA KOHKPETHOM MCTOYHHKE ONPENCIAIOT Ha
OCHOBE HHCTPYMEHTAJNLHBEIX M3MEPCHHI KOHICHTPALHM 3arpA3HAIONICTO BeliecTBa B BhIGpoce M o0BemHoro
pacxoza I'BC.

Jing H3MepeHHs KOHIEHTPAINM 3arPA3HAIONMEro BEINeCTBa OTOHpaloT He MeHee Tpex mpob, MpH 3ToM B
Hagaie ot6opa H3MepsioT pacxon ['BC. B ciydae RecTannoHapHOCTH BEIGpocoB pacxod I'BC cnexyer H3MepATE
B IpoLiecce 0T60pa Kaxao# npoGsl.

DaKTHYECKYIO BETHIMHY MOIIHOCTH BHIGPOCa 3arpA3HAIONIETO BemecTBa M Kaxkaoi npobul (Gig, r/c)
PacCUHTHIBaIOT N0 opMyne

Gigy= Cigy X Vi/1000 (3.3.10),

rae ugim — KOHIEHTPAllHA i-TO 3arpA3HAIONIETro BemecTsa B k-npo6e, npuBeeHHas K HOPMAILHBIM YCIOBH-
M, Mr/MC;

Vig — o6beMusii pacxox I'BC, n3mepenHsIi B nponecce 0T60pa k-npo6hl ¥ MPABEAEHHEIH K HOPMAh-
HBIM YCIIOBHAM, M'/C.

DaKTHIECKYI0 BENHYHHY MOINHOCTH BHOpOCa 3arpA3HAIONIETO BENIECTBA HA KOHKPETHOM HCTOYHHKE
(G, r/c) paccUATHIBAIOT ITyTEM YCPEIHEHNS BEHIHH BHOPOCOB I KaXAoi NPobH o dopmyie:

ZGI'UE)

Gi= =" (33.11),
m

Tl M ~ YUCI0 OTOGpaHHBIX MPO6 (He MeHee TpeXx).

Iopsaok aeficreHil KOHTPOJNPYIOINAX OPraHoB H NPeANPHATHS NPH YCTAaHOBJCHHH (paxTa NpeBbLIIeHHs
daxTHyeckoro BoIGpoca Hax HopMaTHBHBIM 3HavenneM II/IB

ITo pesynbTaTaM MEpPONPUATHA IO TOCY/IAPCTBEHHOMY KOHTPOJIIO 33 OXpaHOH aTMOC(epHOro BO3AyXa,
MPOBOXMMOrO Ha KOHTPONTMPYeMOM IMPEANPHATHH, COCTAB/SETCA aKT NPOBEPKH cobmoaeHus TpeboBanuii 3aKo-
HoparenscTBa Poccuiickoit Menepaiun. AKT NPOBEPKH COCTABIACTCHA Ha MECTE NPOBEACHHS NPOBEPKH B ICHb €€
OKOHYaHMA.

K akTy NnpoBepKH NPHIAraloTCs JOKYMEHTHI, CBA3aHHKIE C PE3YJLTaTAMH HHCTPYMEHTAILHOTO KOHTpO-
JIS: MPOTOKONBI U3MepeHHs napamerpoB I'BC (o6beM, TeMmeparypa;“fapienne), or6opa npo6 A HX KOMHYECT-
BEHHOI'0 XMMHYECKOr0 aHalIn3a,

OnvH 9K3eMIUIAD aKTa MPOBEPKH C KOIMHAMM MPHIOKCHH BPydaeTcs PyKOBOJHTEIIO NPCAIPHATHS HIH
€r0 3aMeCTHTENIO WIK HAMpaBJIsfercd B ajipec NPENNPHATHA MOCPEACTBOM NMOYTOBOH CBS3M C yBeJJOMICHHEM O
BPY4CHHH.

B ciy4ae BRIBICHHS NPEBBIMEHUS (paKTHIECKOH MOLIHOCTH BHIOpOCA 3arpsA3HAIONIEr0 BEINECTBA HAJ
HopMaTuBOM I1/IB, HOMKHOCTHBIM JIMLIOM, OTBETCTBEHHELIM 33 MPOBEAEHHE POBEPKH MPEATIPHATHS, COCTaBIsA-
€Tcs IpPOTOKON 06 aIMHHMCTPaTHBHOM NPaBOHAPYIIEHHH H JAIOTCA NMpEeRHCaHHUA 06 ycTpaHeHMH HapymieHuit
3akoHoAaTenbcTBa Poccuiickoit @emepanmu B 061acTH 0XpaHEI aTMOCHEPHOTO BO3TyXa.

[lpeanpuATHE NpPH YCTAaHOBIEHHH (aKTa NMpeBBIIICHHA (GaKTHIECKOH MOIMHOCTH BhHIOpOca Haj HOpMa-
THBHBIM 3HaYCHHEM Ha KOHKPETHOM HCTOYHHKE BBLAB/AET M YCTpaHAeT NpHYHHY Hapymienns. Ilocne ycrpaHe-
HHA NPUYKHB! BOSHHKHOBEHHSA CBEPXHOPMATHBHOTO BHIOpOCA NPEANPHATHE H3MEpAET MapaMeTphl BHIGPOCOB B
TeX XK€ MeCTax Ha MCTOYHHMKaX, I/le paHee ObLIH ycTaHOBJIEHHbI (akThl npesbilieHui. M3Mepenne napamerpos
BHIOPOCOB ocymiecTBISeTCs nabopaTopueil caMOTo NpPeNPHATHA (aKKpeOAUTOBaHHON WM arTeCTOBAHHOM) HIH
TIpUBNEYEHHOM Mg 3Toi paGoTh! akKpeauTOBaHHO# MaGopaTopueil Apyroit oprann3auuy. IlomyueHHbIE pe3yib-
TaTHl IPHIATAIOTCA K OTYETY 06 MCIIOMHEHHH NPEAMHCaHU#, COCTABIAEMOMY TIPEANPHATHEM.

Oruer 06 HCIONHEHHH NPEANMCaH i1, IPHBEALIMX K MPEBHIIICHHIO HOPMATHBA BEIOPOCA Ha KOHKPETHBIX
HCTOYHHKAX, JOIKEH COREPIKaTh:

- YCTaHOBJICHHE M OIMCAHHE MPUYHH BOHHKHOBEHHSA CBEPXHOPMATHBHOTO BEHIGpOCa (HampuMep, H3Me-
HEHHE TEXHOJIOTHYECKHX NapaMeTPOB, HCIOMb30BaHHE JPYTOro CHIPhA MM TOIUIMBA, HEHCIIPABHOCTh Ia3004H-
CTHOro 0GOpyNOBaHuUA U T.1.);

- NpeanojaracMyio IMpPOJOIKHTENBHOCTh CBEPXHOPMATHBHOTO BHIOpOCA, YCTaHOBACHHYIO HAa OCHOBE
aHaJIM3a IPHYIWH BOSHHKHOBCHHS IIPEBBILLICHHA,

- OIIMCaHHE MEPONPHUATHIA, HANPaBIEHHBIX Ha YMEHbIIeHHE BBIOpoCa;

- pe3yJIbTaThl HHCTPYMEHTAJILHBEIX H3MEPEHHiE TapaMeTpoB BEIGPOCOB MOCIIE YCTPaHEHHA HapyLICHHIA;

44



- IOKYMEHTHI, TIOATBEPKAAIOMIHE H3IMEHEHAA TEXHOTOTHIECKHX TIPOLIECCOB, KOTOPHIE IIPHBENH K CBEPX-
HOPMaTHBHOMY BHIGpOCY, a OCIIe IPOBEACHHS MEPONIPHATHI — K €T0 MPEKPAMICHHAIO.

Jlns oxTBepkAeHHA ¢aKkTa MpexpalneHHs CBEpXHOPMATABHOIO BEIOPOCa Ha KOHKPETHOM HCTOYHHKE Op-
TaH HCTIONHUTEILHON BJIAaCTH, OCYMIECTBILAIONIHI TOCYAapCTBEHHBIN KOHTPONE 32 OXpaHOH aTMOCQEpHOTO BO3-
IyXa, MOXET NPOBECTH NOBTOPHLIC KOHTPONBHEIC H3IMEPECHHA.

B ciryyae nmoBTOpHOTO ycTaHOBNEHHA ¢akTa npepsimeHus HopMatHBa I1/IB npu mpoBencHHH NOBTOP-
HBIX KOHTPOJBHBIX H3MEPEHHIH Ha HCTOYHHKE, MPOJIOJDKHTENBHOCTh CBEPXHOPMAaTHBHOTO BRIOpOCa aBTOMaTHYC-
CKH NPOAJIACTCA AO BBIACHEHHA BO3MOXKHBIX MPHIMHBI HECOBNANCHHUA PE3yNLTATOB MPOH3BOACTBEHHOIO H rocy-
JapCTBEHHOTO KOHTPOIA HapaMeTpoB BhIGPOCOB 3arpsa3HAIOMMX BemecTs. C 3TOH LeNbI0 aHATM3HPYIOTCS BCE
H3MEHEHHA B TEXHOJOTHYECKHX NPOIECCaX, MPOHCXOAALIME 38 IIEPHOJ, NPEAIIECTBYIOINHIA CBEPXHOPMATHBHO-
My BBIOpOCY, BO BpeMs CBEPXHOPMAaTHBHOIO BHIOPOCa, H B MEPHOR BPCMEHH, KOT/Ia 1O pe3yNbTaTaM IIPOH3BOJ-
CTBEHHOTO KOHTPOJS CBEPXHOPMATHBHBIH BEIGpoc Gbu1 nuKkBHAHpOBaH. Ha OCHOBaHME aHamH3a yKa3aHHBIX
JaHHEIX JIEAlOTCA COOTBETCTBYIOMME BhIBOABL. CBEPXHOPMATHBHEIH BEIGpOC B T/ro (KBapTai) pacCYMTHIBAETCS
IPH 3TOM Ha OCHOBE CpelHeapH(METHIECKoro 3Ha9eHHA MOIIHOCTH BHIOpOCa, NOMydEHHOH HyTeM YCpERHEHHs
MOMIHOCTEH, H3MEPEHHBIX BO BPEMS IIEPBOH H IIOBTOPHOH IMPOBEPOK.

OnHolt M3 NPUYHH PaCXOXKICHUA Pe3y/IbTaTOB MHCTPYMECHTAIBHOTO NMPOM3BOACTBEHHOrO H rOCYAapCT-
BEHHOTO KOHTpOJIS BEIGPOCOB MOXET SIBIATHCA HECTALIHOHAPHOCTH BHIOPOCOB 3arpA3HAIONIMX BEMIECTB HA JaH-
HOM HCTO4HHKe. B 9TOM cityuae IpenpHATHIO CeAYeT NOCTPONTH rpadumk (Tabimiry) HeCTAIMOHAPHOCTH C Iie-
JIBIO BEIABJIEHHSA CTAMH C MAKCHMAIBHLIMH BEIOpOCaMH ¥ B AaNbHEHMIEM OCYICCTBIATE KOHTPOIL BHIOPOCOB Ha
37O CTAnHH.

Ilpu HEBO3MOXXHOCTH BBIABICHHA NPHUMH BBIMIEYKA3aHHLIX PACXOXACHHH, aHAHTHYECKHE MaGoparo-
PHH, OCYUIECTBJIAIONINE MPOU3BOACTBEHHBIH H TOCYJapCTBECHHEIH KOHTpOJL Ha JaHHOM NpPEANDHATHH, OXHO-
BPEMEHHO O0TOHPaIOT Npo6s! BHOPOCOB 3arpA3HAIOMMX BEMIECTB, IO MOBOXY KOTOPHIX CYINECTBYIOT pasHOIIa-
CHd, ¥ IPOBOJAT MX aHanu3. [IpH MOBTOPHOM HECOBNAAECHUH Pe3y/IbTaTOB aHANA3a, MONMYYCHHBIX pa3HRIMH JIa-
6opaTOpPHAMH, OpraH MCIOJHHTEIBHON BIACTH, OCYILECTBIAIOIHA IOCy JapCTBEHHBIH KOHTPOJIb 33 OXpaHo# aT-
MocthepHOro Bo3xyxa, obpalaeTcsa B OpraH O aKKpeAHTALMH aHATHTHYECCKHX NaGopaTopuil /UIA BRIACHCHHA
NPUYMH PaCX0XKAECHAA pe3yabTaTOB HHCTPYMEHTANBHBIX H3MEPEHHH B STHX 1a00paTOpHAX.

B ciyuae npemocTaBiieHHs aHATHTHYECKOH TaGopaTopHeit NPEANPHATHSA HEJOCTOBEPHBIX NAaHHBIX O pe-
3yJpTaTaX H3MEPEHHA IapaMeTpoB BEIGPOCOB NPH NMPOBEAECHHH MPOH3BOACTBEHHOTO KOHTPOJIA OpraH HCIIONHH-
“TeNbHOM BNACTH, OCYIIECTBIAIOUIMI TOCY/IADCTBEHHbIH KOHTPOIb 38 OXPaHOH aTMOC(EpHOro Bo3AyXa, o6paiua-
€TCK B OpraH IO aKKpeJHTAllHH aHAIMTHYecKUX naboparopuit ¢ TpeGoBaHMeM IHMIIEHMs JaHHOH JaGopaTopuu
aTTecTaTa Ha OCYIIECTBJICHHE MOJOGHBIX HCCIEAOBAHH HIIH CBHCTENBCTBA 00 OLICHKE COCTOSHHA H3MEPEHHH B
naboparopuH.

IpeanpuaTye B yCTaHOBICHHOM NOpAKE MOXET 06kanoBaTk peHIeHHA KODKHOCTHOTO JIHIA, OTBETCT-
BEHHOTO 3a IIPOBEJICHHE MPOBEPKH NPEANPHATHA, BHIIECTOAINEMY 110 NOAIHHEHHOCTH JOKHOCTHOMY JIHILY Op-
raHa MCIOJHHUTENLHOH BIACTH, OCYHIECTBIAIOMIET0 TOCYJapCTBEHHBIR KOHTPONB 3a oxpaHOH aTMmocdepHoro
BO3/yXa, MM 06paTHTBCA B CYA.

4. TPEBOBAHMS K AHAJINTHYECKHM JIABOPATOPHSM, OCYLIECTBJIAIOIINM
KOHTPOJIb BBIBPOCOB 3ATPSI3HAIOIIIMX BEIECTB

B Poccuiickoit denepal oCyLIECTBIAETCA KaK rOCYJApCTBEHHBIH, TaK M NPOM3BOJCTBEHHBI KOHTPOJb
BHIOPOCOB 3arpA3HAIOMIMX BellecTB. KOHTPONs BEIGPOCOB 3arps3HAIOIMX BEMECTB Ha NPEANPUATHH MOXET BHI-
TIONHATLCA aHAIMTHYeCKo# JaGopaTopueil caMoro mpeanpuaTHa HIM M0G0 Apyroi nabGoparopuell Ha Joro-
BOpPHOH OCHOBE.

Ananmuruyeckas abopaTopus, OCYIECTBIAIONAs KOHTPOIHL BHIGPOCOB, MOMXKHA YIOBJIETBOPATH CIEMYIO-
MM TpeOGOoBaHUAM:

- [Ipu rocymapcTBeHHOM KOHTpOIE BRIGPOCOB aHANMTHYECKAs TA60PaTOPHs KOMLKHA OBITH AKKPEIXUTOBAHA B
ycranosnenHoM nopsanke (IFOCT P UICO/M3K 17025-2006 [35], I'OCT P 51000.4-2008 [36]).

- [Ipon3BoaCTBEHHEIH KOHTPOJIB [IApaMeTPOB BHIOPOCOB MOXKET HPOH3BOAMTHCA KaK aKKPEAUTOBAHHBIMY JIa-
60paTOpHAMH, TaK U AaHATHTHYECKUMH 1aGOpaTOpHAIMH, HPOIIEANIMMH DPOLEYPY OLEHKH COCTOAHHSA H3Mepe-
HUH,

O6nacTs akkpeanTalMA Na60paTOpHH JOMKHA BKTIOYATh B KaUECTBE OOBEKTa aHAIM3a NPOMBIIIEHHbIE BbI-
6pocCH!, a B KauecTBe KOHTPOJIMPYEMEBIX TOKa3aTelell — onpefenseMble KOMIIOHEHTHI (3arps3HOIUe BELIECTBA)
M Mana3oHbl H3MEPEHHI MX KOHUEHTpanuil. [lepedeHs 3arpA3HAIOIMX BEILECTB, BRHIGPOCH KOTOPBIX KOHTPOIH-
pytoTcs maboparopueii, a Taloke JUana3’oH H3MEpeHHs HX KOHIEHTpauuii B BRIGpOCaX, JOIDKHBI COOTBETCTBO-
BaTh 00/7aCTH aKKpEAUTALIHH.
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B cmydae orcyTCTBHS Y NPOU3BOJACTBEHHOM abOPATOPHM aKKPEAMTALMH MO KaKMM-TO 3arpA3HAIOMUM Be-
IECTBaM, IS HX OIpENeNeHUA MOXKET NPUBICKATHCS CTOPOHHAA OpraHM3amus, HMEIOIas aKKpeAUTaLHIO IO
3THM BeliecTBaM. B 3ToM ciryqae cTopoHHelt opraHu3anyeil IOMHMO IPOTOKOJIA AHANKM3A IPOMBIIUIEHHEIX BBI-
6poCcOB NMPENOCTABIACTCS KOIHSA aTTECTATa aKKPEAUTALHH.

Jla6opaTopHs NOJDKHA MCIONB30BATh METONMKA BHIMONHEHHA M3MEPEHUA KOHIEHTPAUMH 3arpA3HAIOLMX
BEIECTB B NPOMBILLTEHHHIX BHIGPOCAX, OTBEYAIOIHME CCAYIONMM TpeOOBaHUAM:

- HATMYHE THTYJILHOIO JIKCTA C YKa3aHHEM Ha3BaHUA METOJMKHM, OpraHH3alUu-pa3paboTUHKa, ABAAIONIeHc
BIIafeNblleM aBTOPCKHX JIPaB Ha JAHHYIO METOJMKY, C YTBEPKAAIOIIEH MOAMMCHIO pYyKOBOAMTENA NAHHOH opra-
HHM3alMH H OPHTMHAIBHON NEYaThIO;

- HaTM9He KOITHH CBHIETENECTBA O METPOJIOTHIECKO aTTeCTallHy;

- HATHYHE KOMUM JAEHCTBYIOIIETO KCIEPTHOTO 3aKTI0UEHHA O BO3MOXXHOCTH IPHMEHEHHS IAaHHOW METOOH-
KH B KOHTPONHPYEMOii OTPaCIH IIPOMBILUIEHHOCTH.

5. TPEBOBAHHUSA TEXHUKH BE3OIIACHOCTH NPH OCYHIECTBJIEHNHA AHAJITHTHYECKOI' O
KOHTPOJIA IPOMBIUIJIEHHBIX BBIBPOCOB

ITpu BEINONHEHNN H3MEPEHHH NTapaMETPOB ra30BO3AYIIHONK CMECH HEOGXOMHMO cobmoaaTh TpeGoBaHHA
Texuuku GesonacHocTn (TB) n TpeGosanms snexTpobGesonacHocTn npH pabore ¢ anexrpoycraHoskamu (I'OCT
12.1.019-2009 [14]).

H3mepense Ha cBedax, ALIMOBBIX TPyOax KOIKHBI OCYHICCTBIATBCA B cooTBercrBHH ¢ TOCT 12.2.003-
91 [15].

Ilpn TeMmeparype cTeHok rasoxona sbmue 45°C, y9acTKH ra3oxoja, Ha KOTOPHIX MPOBOJATCS H3MeEpe-
HUSA, JOJDKHBI GbITh H30TMPOBAHEL.

IMnomanku mis orbopa npo6 KOIKHEI GHITE OrpaXIAeHB! NEPHIaMH H OGOPTOBHIMH JIHCTaMHM, COITIACHO
TpeboBanmam 'OCT 12.2.062-81 [37]. PacnionoxeHue IUIOINAAKH Mg oT6opa mpo6 HOkHO obecneuMBaTh
6e3onacHyro paboTy nepcoHasa B KOJIHIECTBE HE MEHee JBYX YCTOBEK.

Mecra oTOopa npo6 JODKHE 060PYNOBATECA B COOTBETCTBHH C CAHHTApHO-THTHEHHIECKHMH TpeboBa-
HHSMH K YPOBHSAM IIyMa U BHOpaIyH.

IIpy BHINOMHEHNH H3MEPEHHH Ha KOHKPETHOM NpPEINPHATHH HEOOXOIMMO PYKOBOACTBOBAaTHCA MPaBH-
namu Th, nelcTBYIOIHMMH Ha 3TOM NPEANPHATHH.

Iepconan xokeH GHITH oGecnedeH crienonexnoi, HeoOXOMMMEIMM MaTepHanaMH U 00opynoBaHHEM B
COOTBETCTBHH C TpeOOBaHMAMH 6e30MacHOTO NpoBeAcHHA paboT Ha JAHHOM IIPEATIPHATHH.

1. K npoBenenuio paboT nmo ocyuiecTBIeHHIO KOHTPONIA JOMYyCKAIOTCH JIHIa He Mojioxke 18 ier, mpo-
IIeAIHEe MpeaBapuTeNbHbIH MEIHUHHCKHIA OCMOTp (B TOM YHCIE H MEIUIMHCKOE OCBHIETEILCTBOBAHHE HA
BO3MOXKHOCTE PabOTHI Ha BEICOTE), OOyYeHHe H HHCTPYKTaX o 6e30IacHOCTH Tpyaa.

2. PaGoTbl 0 KOHTPOJIO MPOBOAATCA TONBKO MO MHCHMEHHOMY COIJIACOBaHHIO C PYKOBOACTBOM obcie-
ZyeMOro IpeANpHATHS.

3. Iepen Hauanom paGoT cireayeT O3HAKOMHTECA C MPAaBWIAMH BHYTPEHHETO TPYAOBOrO pacropsaka
npexanpusTHs, ¢ nHCTpykuue# no TB ans o6cnemyeMoro NpeNpAATHS, NPaBIIAMH 3KCIUTYaTallHH TEXHOJIOTH-
yeckoro o60pyI0BaHMs, C IEPEIHEM BPEIHEIX BEIIECTB JAHHOTO TEXHONIOTHYIECKOro LHKIA H MPOHTH Ha Ipen-
TPUATHH HHCTpyKTax o Th.

4. Tlepen Haganom paGoThl HEOGXOMMMO 03HAKOMHTBCA C XapaKTepOM MPEACTOAIIEro 0GCIeioBaHuA,
COCTOsIHHEM pabodero MecTa M MOAXONOB K HEMY, a TAloke H3YIHTDh NPABHIIA MONb30BAHHA MPEAOXPAHUTENbHEI-
MH [IPHCIIOCOONEHHSIMY.

5. IIpn npoBeieHnH paboT MO OCYIIECTBICHHIO KOHTPOIA 3arpsA3HEHNs aTMOCc(hepHOro Bo3xyxa paGot-
HUMK JOJDKCH OBITH B aKKypaTHO MOJOTHAHHOM crieloAex/e (OTCYTCTBHE pa3BEBAOIMXCA KOHLOB OACKIBI, KOH-
IIOB nosica, 06yBb Ha HH3KOM KaG/IyKe) B COOTBETCTBHH C KIIMMAaTHIECKHMH YCIOBHAMH. 3anpelaercs:

- MPOBOAHTH PaboOTHI NPX HeGIATONPHATHEIX METEOPONOrHIECKHX YCIOBHAX, MPENCTAaBIAIOMMX ONACHOCTh VIS
)KH3HH M 310POBbA:

BO BPEMS I'PO3BI WIHN NPH €€ NPHOIHKCHHH;

TIIPH CIJIEHOM MOpO3e€, GypaHe, CHIBHOM BeTpe, 0XKAE, CHEronase, rojoieiae;

IIpH TeMmepaType Bo3gyXa Huxke -25 °C npH ckopoctH Berpa 0 — 2 M/cek;

Hike -20 °C mpu ckopocTH Betpa 3 — 8 M/cek;

Huxe -15 °C npu ckopocTH Betpa 9 — 15 M/cek;

npH J1060H TeMneparype IpH CKOPOCTH BeTpa Ha BHICOKOM ypoBHe 15 m/cex u Gonee [38-39];



- NIPOU3BOANTEL OCMOTP HCTOYHHKOB NIPH METEOYCIOBHAX, BHISHIBAIOIHX 00N€IeHEHHE KPEIIH, JIECTHHL, IJIO-
IIANOK, paGOTH MOXHO NPOH3BOAHTD TONLKO NMOC/E NOACHXaHHA IOBEPXHOCTEH, YOCANBIINCE, 9TO OHH HE
CKOJIB3KHE; .

- NPOBOANTEH pabOTHI B YCIIOBHAX MIOXOH BAAHMOCTH (TEMHOE BpeMs CYTOK, TyMaH) 6€3 IonoNHUTENBHOTO OC-
BEIeHHS;

6. Bce pa6oTsl OCYIIECTBIAAIOTCA TPYNNOH COCTOAMICH He MCHEE 1EM H3 JIBYX YCHNOBEK.

7. Heo6xoquMo 3HaTh H cOGIIORATh MEKOTPACcIEBbic HHCTPYKIHH H TIPaBUIIA, TAE H3I0XKEHB OCHOBHBIE Tpe6o-
BaHMs1 TEXHUKH 6€30MacHOCTH paboT, CBA3AHHBIX C JNEKTPHIECKAMH YCTaHOBKAaMH, COCYAaMH, HaXOIALHMHCH
TIOA JaBJIeHHEM, XHMIMECKHMH BemECTBaMH, paboToii Ha BhicoTe [40-43].

8. YPOBHH ONacHBIX H BPEAHLIX NPOH3BOACTBEHHBIX (PaKTOPOB HE AOJKHEI IPEBHIIATH AOIYCTAMBIX 3HaYCHMUH,
NPEXYCMOTPEHHBIX FOCYNaPCTBEHHEIMH CTAHAAPTAMH H CAHHTAPHO-THIMEHHIECKHMH HopMami [15, 30, 44-55].

6. PA3STPAHUYEHVE HHCTPYMEHTAJIBHBIX U PACYETHBIX METOOB

6.1. PasrpaHnyenne HCIOAbL30BAHHA HHCTPYMEHTANLHBIX M PACYETHBIX METOXOB ONpeae/ieHHs BbiGpocoB
3arpsA3HAIOLIMX BELIECTB B aTMoc(epy NpH NPOBeIeHHH HHBEHTAPU3ANH H KOHTPOoJIe BhiGpocoB

Jns onpeneneHus BeIOPOCOB 3arpA3HAIONIMX BEIIECTB OT OPTraHH30BAaHHBIX HCTOYHHKOB BO3MOXKHO MC-
NIONB30BaHAe KaK HHCTPYMEHTANBHEIX, TaK H Pac4eTHBIX METOXOB. BERIOPOCH OT HEOPraHH30BaHHBIX HCTOYHH-
KOB ONIPEAC/IAIOTC PaCHCTHRIMH HIIH HHCTPYMCHTAIBHO-PACICTHRIMH MCTOIAMH.

IlepBHYHAasd HHBEHTapu3allMs BHIOPOCOB OPraHM3OBAHHBIX HCTOYHHKOB NpPEANPHATHA HOMXKHA OBITH
[pOBeeHa HHCTPYMEHTAIbHEIMH METONAMH, 33 HCKIIOYEHHEM HEOPTaHN3OBaHHBIX HCTOYHHKOB, 8 TAKXKe BCIO-
MoTaTeNbHbIX IIPOU3BOACTB, TAKMX KaK CBAapOYHBIE H OKpacoYHBIe paboThl, MexaHHyeckas oOpaGoTka MaTepua-
10B, HAHECEHHE METa/UTONOKPHITHA TaIhBAaHHYECKHM CIOCOOOM, KOTeNIbHbIE H JPYTHe TOILTHBOCKHTAIOIIME
ycTpoiicTBa Manoif NPOHU3BOAMTEIBHOCTH, TPAHCIOPTHEIC CPEACTBA H HHGPACTPYKTYPa TPAHCIOPTHBIX OGBeK-
TOB, HHBEHTAaPHU3alHA KOTOPEIX MOXeET OBITh NIPOBEACHA PaCICTHRIMH MeTodaMH. [IpH mocnexyiommXx HHBEHTa-
pU3aLuAX BEIOPOCHI HEKOTOPHIX OPraHH30BAHHBIX HCTOYHHKOB, HE OKA3BIBAIOIMX CYIECTBEHHOTO BO3AEHCTBUA
Ha Ka4ecTBO aTMOCGEpHOro BO3LyXa, MOTYT ONPENEIATHCA PacCYeTHEIMM METONAaMH. A3DOAHHAMHYECKHE Mapa-
METpHI Ha BCEX OPTaHM30BaHHBIX HCTOYHHKAX BHIGPOCOB JOIDKHBI GHITH OMpeneneHbl HHCTPYMEHTANbHBIMH Me-
TOAAMH.

ITpu xoHTpoie 3a cobmoaeHueM HopMaTHBOB [1[IB OCHOBHBIMM NOIDKHBI OBITH NMpPAMBIC METOABI, HC-
TONB3YIOIe H3MEPEHHA KOHICHTpAllWK BpEAHBIX BemecTB H o6bemoB rasososgymmoit cmecn (FOCT
17.2.3.02-78 1. 4.2). B T0 e BpeMs, JKOHOMHIECKH HelleiecooOpa3sHO HCNOAL30BaHAE HHCTPYMEHTANBHBIX Me-
TOJOB W3MEPEHHs NapaMeTpoB BHIOPOCOB Ha HEOONBMIMX MCTOYHHKAX, HE CO3NAIONIMX NOBHIIICHHBIC KOHIEH-
TpPalMH 3arpA3HAIONIMX BENIeCTB B BO3AyXe kunoii 30Hs! (Menee 0.5 IIJIK).

Ilpu OTCYTCTBHA HHCTPYMCHTANbHBIX METOAHK ONpEACHCHAA BHIOPOCOB 3arpA3HAIONHX BEIIECTB, CO3-
JAloNMX [0 pe3yNbTaTaM pacceHBaHns (IIOMYUEHHbLIM NPH MOATOTOBKE PAcCISTHRIX MATEPHANOB IO OLIEHKEe BO3-
IEeHCTBHA HAa OKPYKAIONIYIO CPENy) B COBOKYIHOCTH OT BCEX HCTOYHMKOB NPEAUPHSITHS MOBHILEHHBIE KOHIICH-
Tpanuu (Gonee 0,5 IJK,, ;) B Bo3ayXe KIIOH 30HE, NPEANPAATAE KOIDKHO Pa3paboTaTts (CaMOCTOATENEHO WK
C IIOMOIIBIO CTOPOHHEH OpPraHH3alliH) COOTBETCTBYIOIIYI0 HHCTPYMEHTANBHYIO METOMHUKY, PH 3TOM pe3yibTa-
TBI pacCeMBaHMsA ObLIM OCHOBAHHI HA PACYETHHIX BENWIHHAX BHIGPOCOB.

Bri60op pacueTHOro MM HHCTPYMEHTAILHOTO METOJIOB 3aBHCHT OT OIPEAE/IeMOl Ha OCHOBE pe3yJIbTa-
TOB pacyera pacCEMBaHHA BHIOPOCOB CTENEHM HETaTMBHOTO BO3AeHCTBHA BHIOPOCOB Ha aTMOCGEPHBIH BO3XYX,
4TO CleAyeT YIUTHIBAaTH upH (opmupoBanun «IDl1aHa rpaduxa xoHTpons 3a cobmoOReHHEM HOPMATHBOB BbI-
6pocoB Ha HCTOUHHKaX BeIOpoca”. HucrpyMeHTanbHbIE METOMNE! CEIYET HCIONML30BaTh NJIS ONMPENENCHNS BhI-
6pocoB Tex 3arpA3HAIOMIMX BEINECTB, COBOKYIHBIE BHIGPOCH KOTOPHIX CO3AIOT B aTMOC(HEPHOM BO3yXe JKHIOH
30HB! KOHLEHTpaluH, npesnmatomue 0,5 II1IK, ;. mpr 3T0M BHIGHpaloTCs Hanbonee KPyNHbIE HCTOYHMKH, BHO-
cANIMe OCHOBHOMH BKNAJ| B 3arpA3HeHHe arMoc(eps. BLIOpOCH H3 OPraHH30BaHHOTO HCTOYHHMKE, KOTOPBIE B XKH-
no# 30He He GOPMHPYIOT NpH3eMHbIX KoHnenTpamui 6onee 0,1 IIJIK,,, MOXKHO, IPH HANHYHH COOTBETCTBYIO-
el pacyeTHON METONUKH, ONPEIENITh PaCUeTHRIME METOaMH.

Ha wcroyHHkax BHIOPOCOB 3arps3HAIONMX BEMIECTB, OCHAIMCHHBIX 'OV, ompeaencHue BHIGPOCOB 3a-
TPA3HAIONIMX BEILIECTB, MOIEKAIMX OYHCTKE, OCYIIECTBIIAETCE TONBKO HHCTPYMEHTAILHEIMH METOAMH.

IlIpu npoBefeHNH HEKOTOPHIX TEXHOJIOIMYECKUX MPOIECCOB Ha MPEHIPHITHH OCYHICCTBIAETCA MOCTO-
SHHBIA/HENPEePHIBHBIA KOHTPOIb TEXHOIOTHIECKHUX MApaMeTpPOB, HANPAMYIO CBA3aHHEIX ¢ BeIMYHHAMH BHIOpO-
COB 3arpsA3HAIOIMX BemecTB. IIpy HamHuun pa3spaboTaHHBIX U YTBEPXKIEHHBIX B YCTAHOBICHHOM MNOPAAKE OT-
PacieBBIX METOAMK KOHTPOJIA BEIGPOCOB IO pe3y/IbTaTaM KOHTPOJIA TEXHONOIMYECKUX ITapaMETPOB KOHTPOIL 32
BRIGpOCcaMu axe KPYITHBIX HCTOYHHKOB MOXHO OCYIIECTBIIATH ITyTEM KOHTPONHPOBAHHA NTAPaMETPOB TEXHOJIO-
THYECKOTO Npolecca.
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B HEKOTOpHIX CiyYasX HCYONB30BaHHE HHCTPYMEHTANLHBIX METOJOB HpH ONPEIENCHHN BHIOPOCOB 3a-
TPA3HAIONIAX BEMIECTB 10 MPHYMHE TEXHHUKM §e30MacHOCTH (BLICOKOE JaBICHHE, TEMIIEPATYpa, BHICOTa HCTO9-
HHKa). JUIf TaKMX HCTOYHHKOB MO COTJIACOBAHMIO C OpPraHaMH HCTONHMTENBHOH BIACTH, OCYIIECTBIAIOIMMHA
KOHTDOJIb 33 OXpaHO# aTMOC¢epHOro Bo3ayxa, Takke BO3MOXKHO IIPHMEHEHHE PacIETHEIX MCTOKOB.

ITpn Bo3MOXHOCTH BEIGOpa MEXIYy pacueTHHIM M MHCTPYMEHTANBHBIM METOAAMH OIpeAeNeHus BEIGpo-
COB 3aIPA3HAIOIIETO BEMIECTBA HA UCTOYHHKE, MPEANPHATHE W/HIH OpraHU3aUus, BhINOMHAOMAA HHBEHTapH3a-
LM BHIOPOCOB, CAMOCTOATENBHO PEIIAIOT, KaKoi MMEHHO METOJ CAELYeT HCIIONB30BaTh NPH ONpPENENeHHH H
NPOH3BOJCTBEHHOM KOHTpONEe BHIGPOCOB. I'ocyaapcTBEeHHBIE KOHTPOMHMpYIOIIME OPraHLl MOTYT NpPOM3BOAHMTH
HHCTpYMEHTAIbHbIE H3MEPEHUA apaMeTpoB BHIOPOCOB Ha M060M HCTOYHHMKE, HE3ABHCHMO OT TOTO, KaKoii Me-
TOJ HCIIONB3YeTCA NMPH NMPOU3BOACTBEHHOM KOHTPOJIE HIH HHBEHTapH3aLMH. J{JIs yCTAHOBIIEHHS HOCTOBEPHOCTH
NapaMeTPOB BHIGPOCOB 3arpPA3HAIONMX BEMIECTB Ha T000M HCTOYHHKE KOHTPONHPYIOIME OPTaHEl MOTYT HpH-
BJICKaTh HE3aBHCHMYIO 1abOpaTOPHIO, aKKPeMTOBAHHYIO Ha NIPOBEAECHHE HHCTPYMEHTATLHEIX H3MEPEHHI.

Ecnu npH npoBeeHAH IOCYAAPCTBEHHOr0 KOHTPOJA MCTOYHMKOB BEIOPOCOB HHCTPYMEHTAILHBIMH Me-
TO/{aMH BHIABICHBI CTyYaH TpeBHIMIEHHA HopMaTuBoB [1/IB, 06ycoBIeHRbIE HapYIIIEHHEM YCIOBHIA SKCILTyaTa-
MM 060pYAOBaHHA (BHE 3aBHCHMOCTH OT METOZA MPOBENECHUA HHBEHTAPH3alMs), PEANPUATHIO CIEAYET 0Cy-
IIECTB/IATh NPOU3BOACTBEHHEIH KOHTPOND HA S3THX HCTOYHHKAX WHCTPYMEHTANBHBIMH METOJAaMH, MOCKOIBKY
TOJBKO 3TH METOJbI MO3BOIAIOT GOJIee OMEepaTHBHO H B NOMHOM 06BeMe (PHKCHPOBATh HAPYILEHHE TEXHONOTH-
YECKOro mpouecca.

6.2. ConocTaBiieHHe Pe3y IbTATOB ONpefeeHus BHIGPOCOB 3arPA3HAIOIINX BEIeCTB HHCTPYMEHTANLHBI-
MH ¥ pacueTHLIMM MeTOAaMH

IIpu ycranoBiIeHMH NPEBHIMICHAA HaKTHYECKOTO BHIGPOCa, ONMPENENCHHOTO Ha OCHOBE HHCTPYMEHTANL-
HBIX H3MEPEHHH, Ha/l HOpMaTHBHBIM 3HAYCHHUEM, YCTAHOBJICHHBIM Ha OCHOBE PacCdETHBIX METOAOB, IIpE/NIPHATHE
NPOBOJHUT CEPHIO H3MEPEHHI NapaMeTpoB BHIGPOCOB C LEABIO CONMOCTaBJICHHS 3HAYCHHH BRIGPOCOB, MONy9EH-
HBIX HHCTPYMEHTAIBHBIM M pacueTHHIM MerofaMmH. [Ipu HecoBmaleHHH 3Ha4eHH# BBIGPOCOB 3arpA3HAIOMMX
BEIECTB, NOTYyYEHHBIX HHCTPYMEHTANbHBIM H PaCYeTHBIM METORAMH (pa3bpoc 3HaueHHii Gonee 50%), nemaercs
BBIBOJI O HEBO3MOXHOCTH HCTIONB30BaHHS NAHHOH PacueTHOH METONWKM Il ONpelefeHHs BHIOPOCOB 3arpas-
HAIOIINX BENIECTB Ha KOHKPETHOM HCTOYHHMKE KOHTpomupyemoro npeanpustus. Hopmarussr I1IB mpH 3TOM
JOIKHBI OBITH IEPECMOTPEHBI € YIETOM JaHHEIX HHCTPYMEHTANBHBIX H3MEPCHHIH.

Ilpu HecOBMAJEHMHN PACYETHBIX H H3IMEPEHHBIX 3HaYCHUH BHIOPOCOB MPEANPHATHIO ClEAYeT YBECAOMHTD
OpraHH MCIONHUTENBHOH BJIACTH, OCYIIECTBIIAIONME KOHTPOJE 32 OXpaHo# aTMOoc)epHOTO BO3AyXa, 0 Hepabo-
TOCIOCOOHOCTH KOHKpPETHOH pacieTHONM METONHKH M NPEAOCTaBHTh, O MX TpeOOBAHMIO, JaHHbLIC CONOCTaBlC-
HHA BLISPOCOB 3arpA3HAIONINX BEIIECTB, MTOIYYCHHHEC HA OCHOBC HHCTPYMEHTANBHEIX namepelmﬁ H pacqyeToB.

Opranbl MCNIONHUTENLHOM BIACTH, OCYMIECTBIAIONME KOHTPONDb 32 OXpaHO# aTMmoctepHOro BO3AyXa,
AOJDKHBI HHHIITHHPOBATHL NPOUEAYPY IIPOBEPKH pac-le'moii MCTO/HKH HJIH €€ OT3bIBa H3 CIIHCKa pac4YeTHBIX Me-
TOAMK, HOMYIIECHHBIX K MPHMEHEHHIO, P Pa3/IHYMHA BEJIMIHH BHIOPOCOB 3arpA3HAIOIIMX BEIECTB, HOMYIEHHBIX
pacyeTHBIM H HHCTPYMEHTAJILHEIM METONAMH Ha TpeX M 6oJee IpeANpPHATHAX.

7. HOPMATHBHO-TEXHHYECKHE JOKYMEHTbDI U JIMTEPATYPA

1. TOCT 17.2.1.04-77 «Oxpana npupoxsl. AtMochepa. MeTpoorndeckue aclekTH 3arpA3HEHHs ¥ POMBIIII-
JIEHHBIE BHIOPOCHL. OCHOBHEIE TEPMHHBI H ONPEeTeHUA,

2. Oxpana atMocepHroro Bo3myxa. OCHOBHbIE MOHATHS, TEPMHHBI U ompefeneHus. CrpaBogHOe MOCOOHE.
@OI'YII "HHAU AtMmocdepa”, CII6, 2009.

3. 3ammra atMOCEPHOTO BO3yXa OT AHTPONOTEHHOTO 3arpssHenws. OCHOBHBIC IIOHATHA, TEPMUHBI U OTIpe-
nenenus. (CrnpaBoynoe noco6ue), CII6, 2003r.

4. Tlopanok MpoBeJEHHS HHBEHTApH3alHH BLIOPOCOB BPENHBIX (3arpA3HAIOIIMX) BEIIECTB B arMOCHEpHBIH
BO3JYX H HX HCTOYHHKOB

5. PI152.04.59-85 Pyxosopmsuuit noxyment. OxpaHa nmpupogsl. AtMochepa. TpeGoBaHHS K TOYHOCTH KOHTpO-
N5 IPOMBILIUICHHBIX BHIGPOCOB. MeToaugecKHe yKasaHus.

6. TOCT 8.207-76 F'ocymapcTBeHHas cucTeMa 0GeciedeHns eNHHCTBA n3MepeHuit. [IpsaMbIe H3MEpPEHHS C MHO-
TOKpaTHBIMH HabmomeHuaMu. Metoaer 06paboTkH pesynsTaToB HabmomeHuA. OCHOBHEIE TONOXKEHHU.

7. T'OCT 17.2.3.02-78 Oxpana mpupoast. ATMochepa. [IpaBuia ycTaHOB/ICHHS DOMYCTUMBIX BEIGPOCOB Bpes-
HBIX BELIECTB MPOMBINUIEHHEIMH NPEANPUATHAMH.
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PykoBOACTBO IO M3MEPEHKIO OCHOBHBIX NIaDAMETPOB M ONPEAEICHHIO 3allblJIEHHOCTH NBLICTa30BLIX IOTOKOB
Ha MCTOYHHKAX BHIOPOCOB 3arpA3HAIOMMX BelecTs B arMoctepy. ®I'YII MHUHIKO TIK. Ilepms. 2002,
60 ctp.

I'OCT 17.2.4.06-90 Oxpana nprpoasi. AtMocdepa. MeTon onpeseneHns CKOPOCTH Ia30MBUIEBHIX TIOTOKOB,
OTXOAAIIMX OT CTAMOHAPHKIX HCTOYHHKOB 3aTPA3HEHHA.

I'OCT 17.2.4.07-90 Oxpana npupogsl. ATMocdepa. MeTo onpese/icHHs JaBNCHHA U TEMIEPaTyPhl Ia3o-
MBUIEBBIX MOTOKOB, OTXOJANIMX OT CTALHOHAaPHAIX HCTOYHHKOB 3aIPA3HCHHA.

I'OCT 17.2.4.08-90 Oxpana npupoasi. ATMocthepa. Meron onpeieeHHs BIaXHOCTH Ta3oMbUIEBEIX NMOTO-
KOB, OTXOJAIIMX OT CTALMOHAPHBIX HCTOYHHKOB 3arPA3HEHHS.

Meroauueckne peKOMEHAaUHH No 0TGOpY MPo6 NpH onpeneIeHHH KOHIEHTPAHH BPEHBIX BEIIECTB (Ta30B
1 NapoB) B BHIOpOCax NpOMBINUIEHHHIX mpeanpuaruit. [TH & 12.1.1-99.

Meroauueckue peKOMEHIAMH No oTGopy npo6 mpu onpefeneHHH KOHLEHTPAllMH B3BEIIEHHBIX JaCTHIY
(nB11HM) B BEIGpOCAX MPOMEBINUIEHHBIX MpeanpusTuit. [THJT @ 12.1.2-99.

T'OCT 12.1.019-2009 Cucrema cranpapToB 6e30macHOCTH Tpyaa. JnektpobesonacHocts. O6ume TpeboBa-
HHA M HOMCHKJIATYpa BHJIOB 3aIIHTHI.

I'OCT 12.2.003-91 CCBT. O6opynoBanue nponssoacreeHHoe. O6ume TpeboBanms 6e30NaCHOCTH.

MBH MaccoBoi KOHLIEHTpalKH NapoB BOJLI B Ta30IbUIEBOM IOTOKAX, OTXOMAIIMX OT HCTOYHHKOB 3arps3-
HeHHA aTMoc(epsl, rpaBuMeTpuieckuM MeTooM. OO0 «Lentp "Mapkerunr-akxonorus”», 2000 r.
PyxoBoncrBo no skciutyatauuu 5K5.173.062.PO I'CIL. Ilcuxpomerp anextponusiit mudposo# IIT-1. OAO
"Anrapckoe OKBA" Upkyrckoit o6nactu, 1997 r.

C.C. Kyrarenanse, B.M. Bopumanckuii «CripaBoynuk 1o teruionepenadn» I'ocaneprousaar, Mocksa, Jle-
HuHrpag, 1958 r.

CnpaBo4HHK XMMHKa, T.1, JL.: Xamus, 1966 r.

T'OCT 8.563-2009. I'ocynapcrBenHas cucTeMa obecrieueHys efMHCTBA U3MEPEeHH. MEeTOAMKH BHITNIOIHEHUS
H3MEpEHHH.

I'OCT P UCO 5725-2002 To4yHOCTh (MpaBHIBHOCTh H IPELM3HOHHOCTE) METOJOB H PE3yJbTaTOB H3MeEpe-
Huit. Yactu 1-6.

I'OCT P 52361-2005 KoHTpoap 06beKTa aHATHTHIECKHH. TepMHHEI H ONPEACTICHHA.

I'OCT P 8.589-2001. Kontpons 3arpa3HeHHs oKkpyxalomeli HpHpOAHOH Cpensl.

PexoMeHJalMH O MPUMEHEHHUIO ABTOMATHIECKHX M MONyaBTOMaTHYECKHX ra30aHANHN3aTOpPOB NPH KOHTPO-
1e npoMsliUTeHHEIX BEIGpocos. 000 «llentp «MapkeTuHr-Okomorusa». CII6. 2004. 41 c.

I'OCT 13320-81 'a3oaHann3aTOphl aBTOMATHYECKHE MPOMBINUICHHEIE. O61He TEXHHIECKHE YCIOBHA.
I'OCT P 50759-95 Ananu3aTophl ra3oB Ui KOHTPOJIA NPOMBIINIIEHHBIX H TPaHCIOPTHBIX BEIGpocoB. O6uine
TEXHHYECKHE YCIOBHA.

T'OCT P HCO 11042-2001 VYcranoBk# ra3oTypOunHble. MeTORBI ONpEAeNneHAs BHIOPOCOB BPEAHBIX Be-
IECTB.

I'OCT 8.401-80. Kimaccel TOTHOCTH CPEACTB W3MEPEHHH.

T'OCT 50820-95 O6opynoBaBHe ra3009HCTHOE H MbUICYIaBIHBalomee. MeToAb ompeeneHns 3anbUICHHO-
CTH Fa30NbUIEBBIX IOTOKOB.

OHJ1-86. Meroauxka pacueTa KOHIEHTpalui B aTMOC()epHOM BO3IyXe BPEAHBIX BEMIECTB, COACPKAIUINXCS B
BeIGpocax npennpuaruit. J1., F'napomereonsnar, 1987.

Meroauueckoe mocobue Mo pacuery, HOPMHPOBAHHIO M KOHTPOMNIO BHIGPOCOB 3arpsA3HAIOIIMX BEIIECTB B
armocepHbiii Bo3myx, HHU Atmocdepa, Cankr-Tlerep6ypr, 2012 r.

T'OCT 8.207-76 'CH. Ipsmbie n3MepeHNs ¢ MHOTOKPATHRIMM HaGmioneHwaMu. Metoasl o6paboTku pe-
3ynbTaToB HabGmoneHHH. OCHOBHEIE TTONIOKCHHS.

Meroauyeckne pekOMEHIALMH MO AAMUHMCTPHPOBAHMIO IUIATH 32 HETATHBHOE BO3ACHCTBHE HAa OKPYXalo-
1IyIo cpeay B 4acTH BHIGPOCOB B arMocthepHBIii BO3MYX, YTBEpXKACHHEIH npuka3zoM DeaepanrbHoil Ciryx65t
IO 3KONOTHIECKOMY, TEXHOJIOTHIECKOMY H aTOMHOMY Hazmzopy Ne 626 ot 12.09.2007 r. P/I 19-12-2007.
Ilpuxa3s MenepansHoil cyXObl MO IKONOTHIECKOMY, TEXHOJIOTHICCKOMY H aTOMHOMY Haj30py OT 8 HIOHA
2006 r. Ne 557 «O6 ycCTaHOBJIICHHH CPOKOB YIUIATHI IUIATHI 33 HETATHBHOE BO3/ICHCTBHE Ha OKPYXAIOIIYIO
cpeny».

T'OCT P UCO/M3K 17025-2006 «O6ume TpeboBaHHA K KOMIIETEHTHOCTH HCIILITATENLHBIX H KATHOPOBOY-
HEIX T1aGopaTopHii».

T'OCT P 51000.4-2008 O6ume TpeGoBanHs K aKKPeMTANMH HCIBITATENBHBIX 1abopaTopHit.

I'OCT 12.2.062-81 Cucrema crangapros GezonacHoctd TpyAa. O6opynoBaHHe IPOH3BOACTBEHHOE. OrpaXx-

JICHHA 3aIHTHEIC,
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38.

39.

Meronuueckne ykasaHHS NO OXpaHe TPyJAa NPH OCYIIECTBICHMH KOHTPOINS 3arps3HeHHs atMocdepHoro
BO3yXa 115t cucremsl I'ockomakonoruu Pocenn, CIT6, 1999 r. 1. IIOT P M-012-2000 MexoTpacneBsie
TIpaBH/Ia IO OXpaHe TPy/Aa py paGoTe Ha BHICOTE.

TIOT P M-004-97 IIpaBuna mo oxpaHe TpyAa IpH HCIIOMB30BAHHH XHMHYECKHX BelecTs, Muntpya Poccuu,
Mockna, 1998 r.

. I1b 03-576-03 IlpaBuna ycrpoficTBa M 6e30nacCHON 3KCIUTyaTallHM COCYHOB, paGOTalOIMX MO JaBJIEHH-

em.42. [I0T P M-016-2001 MexxoTpacnessie paBHia [0 OXpaHe TpyHAa (npaBuia 6e30macHOCTH) IIPH 3KC-
IUTyaTalu| 3neKTpoycraHoBok (P 153-34.0-03.150-00).

. TOCT 12.3.002-75 CCBT. Ilpoueccst mpou3sBoAcTBeHHEIE. O6imue TpeGoBaHNA 6e30MaCHOCTH.

. 'OCT 12.4.021-76 CCBT. CucremMs! BeHTHIANHOHHBIE, O6mue TpeGoBaHms.

. T'OCT 12.1.005-88 CCBT. O61ue caHHTapHO-THTHEHKHYECKHE TpeOOBaHHA K BO3AYyXy pabodeil 30HBI.

. CIT 2.2.2.1327-03 I'uruenndeckue TpeGOBaHMs K OPraHH3alHM TEXHONOTHYECKHX IMPOLECCOB, MPOH3BOACT-

BEHHOMY 000pYZIOBaHHMIO U paboueMy HHCTPYMEHTY.

. F'OCT 12.1.007-76 CCBT. Bpenusie Bemectsa. Knaccuduxanus u obmue tpeGoanus 6e30macKOCTH.
. TOCT 12.1.019-79 CCBT. JnexrpobezonacHocts. O6mue TpeGOBaHHS M HOMEHKIATYPa BUIOB 3alHTEL
. TOCT 12.1.038-82 CCBT. DnexrpobGe3onacHocts. IIpenensHo JOMYCTHMbIC 3HAaUEHHS HaNpHKCHHH NpH-

KOCHOBEHHMA H TOKOB. 1. I'OCT 12.1.004-91 CCBT. Iloxapras GeszonacHocts. O6ume TpeboBaRus.

. TOCT 12.1.010-76. CCBT. B3priBo6e3onacsocts. O6mue TpeGoBaHMA.

. TOCT 12.1.041-83 CCBT. [ToxapoB3ps1B0o6e30NacHOCTb FOpIoYMX mewiei. O6mue TpeGoBaHms.
. TOCT 12.1.003-83 CCBT. Illym. O6mpue TpeGoBaHms Ge30nmacHOCTH.

. TOCT 12.1.012-2004 CCBT. BubpauuonHnas 6e3onacHocts. O61pe Tpe6oBaHus.

. TOCT 12.1.008-76 CCBT. buonoru4eckas 6esonacHocts. O6umue TpeGoBanus.
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Ipuaoxennue 1

HHOOPMAIUA

O PACIIOJIOXKEHHUH B OBOPYZIOBAHHHN MECT OTBEOPA IIPOB

Ne mer. Ne - Hex, OGopynosanue | Kareropns | CocrosiHue Onucanne
3arpa3- | MecTta | y4acTok HCTOYHHKA MecTa PpacnosIoxkeHns
HeHns | orGopa orGopa MecTa oT6opa
| I I | I I I |
| I I I I I I I
I I | 1 | I | |
L I | | I | I |
HWcnonuurens:
/ /
ROSIKHOCTS paboTHHKa IPHPOACOXPAHHON CTyKOBI NpeAnpUsTHS TIOAIHCD OHO
Ten.
OTBETCTBEHHBIIH:
/ /
Th py Tens NpHp [ # cirynO6b1 npeAnpHATAR NOMIKCH DPHO
Ten.
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Ipraoxenue 2

1/_ M2
OTMETKA
1A 3AMEPA

—

TYIEPA %

V

/_ M.

IMomoevyan

Puc. 1 BeiGop MecTa or6opa npo6

M;
2 "
1 /A
, 0
4 6 8 10 M,

Puc. 2. inarpaMma a5 BbIGOpa cOOTHOMICHHS NIHH NPAMOJMHEHHBIX YUaCTKOB
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Ilpuiaoxenne 3

OneHka npefeioB AONMYCKAEMOi OTHOCHTEILHON NMOTPeLIHOCTH H3MePeHHs
aBTOMATHYECKHX H NOIyaBTOMATHYECKHX ra30aHAIH3ATOPOB
TIPH MCI0/Ib30BAHAH HX B paGoyunx yCJOBHAX

Ipenens: xomyckaeMoit OCHOBHO# NOTPEMHOCTH H3MEPEHH 1A Ta30aHANH3aTOPOB YCTAHABIHBAIOT
TIPH HOPMAIBHBIX YCIIOBHSAX, NPH KOTOPHIX BHEIIOMHSAIOT HX NMOBEPKY.

TpH 3KCIUTYaTALMK ra30aHAMA3ATOPOB B YCIOBHAX, OTAMYHBIX OT HOPMANBHEIX - paGounx YCIOBHAX,
BO3HHKAIOT NONOJHHTENBHLIC NOTPSUIHOCTH Ta30aHANH3aTOPOB, KOTOphIe HEOOXONAMO YYHTHIBATH IpPH
OIIEHKE CYMMAapHOH MOTPEIHOCTH H3MEPEHHH B pab0ovHX YCIOBHAX.

JlonoMHHTENbHBIC MOTPEHIHOCTH WIA Ia30aHAJIM3aTOPOB YCTaHABIHBAIOT NIPH MPOBEJCHUA HCMbITa~
HMH Ta30aHATH3aTOPOB JUIA IeJieil yTBEPKACHHA THNA CPeACTB HM3MepeHHH. IIpH HCIBITaHMAX YTOYHAIOT
BIHAIOIME BEJMYHMHBEI, OKA3HBAIONHE BO3AECHCTBHA Ha NMOTPEMHOCTh rasoaHanusatopos. Hanmpmmep, Ha-
CKOJILKO M3MEHSAETCA NMOTPelHOCTh Ia30aHaNA3aTopa PH OTKJIOHEHHH TeMIEPaTyphl OKPYKAlOMEH cpenbl,
NIPH A3MEHCHHH JaBleHHA, PH H3MEHEHHH BIAKHOCTH BO3AyXa H T.A. OGBINHO NpH H3MECHEHHH BIHAIOMMX
BEIMYHH JONOIHHTEIbHBIC NOTPENIHOCTH VI FA30aRATH3aTOPOB YKa3kIBalOT B BH/E NPE/ENOB.

Ecnn 111 ra3oaHaH3aTopa 3aaHbl HPEACHbl JOMyCKaeMOH OCHOBHOH H JONONHUTENLHBIX MOrPEL-
HOCTE}, TO CYMMapHYI0 NIOTPENIHOCTh Fa30aHANA3aTOpPa B YCIOBHAX IKCIUTyaTalliH OLICHHBAIOT IO (hopMmyIe

A, =11 Ny +Y A (L),
i=1
rue:
A,, — Tpefen AOMyCKaeMOH OCHOBHOH HOTPEMIHOCTH ra3oaHaTH3aTOpa, COOTBETCTBYIOMMAN HOp-

MAaJIBHBIM YCJIOBHAM 3KCIUTYaTallHH;

A; — npepen i-# COCTaBAAIOMEH JONONHATENBHOMH MOTPENTHOCTH Ta30aHANH3ATOpPA, HOABICHHE KO-
TOpOH BBHI3BaHO BO3AEHCTBUEM i-if BIIMAIOIIEH BETHIHHBI;

m — YHCIO HOTIOHUTENbHBIX NMOTPEMIHOCTEH, BOSHHKAIOKX y Ta30aHANH3ATOPA HPH €T0 KCIUTya-
TalMH B pabO4HX YCIOBHAX, HIH YHCIIO BAHAIONMX BEJHIHH, OKa3hbIBAIOMKX BO3XCHCTBHE HA NOTPEIIHOCT
razoaHanH3aTopa.

Ecnu jns rasoaHann3aTopa OCHOBHaA NOTPEIIHOCTh HIM JONONHHTENbHBIE NOTPENIHOCTH 3aiaHBI
JIBYMSI COCTaBJIIOIIMMH: CITy9aifHOH H CHCTEMaTHYeCKOH, TO NpH OLEHMBAHHH CYMMapHOH IOrPENIHOCTH
ra3oaHanM3aTopa, SKCILTYaTHPYEMOro B pabodHX yCHOBMAX, CHadana OLCHHBAIOT CyMMapHBIC CIydJaiHBIE
TIOTPEMIHOCTH, 3 NOTOM CyMMapHhIe cHcTeMaTHaeckue. OOIyl0 cyMMapHYIO NMOTPEHIHOCTh OLCHHBAIOT B
coorBercTBHHM ¢ TpeGoBanusmu I'OCT 8.207 [6].

Ipumep pacuera OCHOBHOH (CyMMapHOi) NMOTPEIIHOCTH ra30aHaNH3aTOpa H HIDKHEro Ipeena
JMana3oHa H3MepeHHH, U1 KOTOpPoro CyMMapHas OTHOCHTENbHas NIOTPeMHOCTh He npeBbimaeT + 25%

HcxonHsie Aanuble (MO 3KCIUTyaTalHOHHOK JOKyMEHTAIMH):

1. Ilpenens! mormyckaeMoii OCHOBHOMH NOTPEMIHOCTH:

kanan CO ot 0 10 100 M (£ 5% npusenenmoit)  or 100 10 500 wm” (+ 5% omHocHTEMLHOI);
xasan NO or 0 10 50 mmu” (+ 10% npusenenroif) ot 50 10 250 mmn” (+ 10% oTHOCHTEILHOI);
kanan NO, or 0 o 50 mma’! (+ 15% npuBenennoit);

kanan SO, or 0 10 100 wm™ (+ 10% npuBenexno#) or 100 1o S00 M (£ 10% otHOCHTEMBHOM).

2. Ilpenen pomyckaeMoH NONMOMHHTENbHOH NMOTPENIHOCTH NPH H3MEHEHMH TEMIIEPATYph! OKpYXalo-
weit cpeapt ot 10 1o 40 °C, B AomsX OT npefena OCHOBHOM norpemsocty: 0,5.

3. Hpemen momyckaeMoi JOTONHUTENbHON MOTPEMIHOCTH NP H3MEHEHHH aTMOC(HEPHOro JaBlIeHHUs
B npeznenax ot 84 no 106,7 xIla, B 104X OT npezena OCHOBHOM morpemHocty: 0,5.

4. Tlpenen pomyckaeMoi AOMONHATENBHOH NOrPENIHOCTH NPH H3MEHEHHH HaNpPsOXKCHUS IHTaHUA Ce-
TH NIEPEMEHHOTO ToKa B mpenenax ot 187 no 242 B (mpu pabote oT ceTH), B BOMAX OT mpejena OCHOBHON
norpemnocty: 0,5,

5. Ilpenen HomycKaeMoil JOMONHUTENBHOR MOTPENIHOCTH NPH BIMAHMH HEeU3MEPSEMbIX KOMIIOHEH-
TOB, B KOJIAX OT Ipefelia OCHOBHO# morpemHoctu: 0,5.

6. IIpenen nomyckaeMoi JONOMHUTENbHOH MOTPENIHOCTH NMPH BO3AEHCTBHMH BHOpalHK 4acToToM OT
10 mo 55 I'u, ammauTyno# mo 0,15 MM, B Konsx ot npenena OCHOBHOK morpemHocty: 0,5.

7. llpenen mormyckaeMoif KOMOMHHATEIbHOH MOTPEIIHOCTH IPH HAKIOHE ra3oaHaIM3aTopa B JoGom
HaNpaBIEHHH OT TOPH3OHTAILHOTO Ha yrojl, pasHbii 20 °C, B JOMIX OT NpefeNa OCHOBHOW IOTPEIHOCTH:
0,5.
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Pacuerni

1. Onpenenenre cyMMapHOR OTHOCHTEIBHOM NMOTPEIIHOCTH HA Y4aCTKe JHANAa30Ha, B KOTOPOM HOp-
MHpPOBaHa OCHOBHAA OTHOCHTENIBHAA MOTPEIMHOCTb.
1.1. Kanan CO, xuanazon (100-500) M’

A, =11 ’Az,.p +D A =11-5"+6-25" =87 %
i=1

1.2. Kanan NO (50-250) mnx’!, SO, (100-500) su™:

A =1,1-,/A2np +D A =11-410°+6-2,5" =129 %
i=1

1.3. Kanan NO, (touxa 50 man™):

A, =11 f&nﬁZAz,- =11-15*4+6-2,5 =19,1%
i=1

2. Ompenenenne MaKCHMANBHO JOMYCTHMOTO 3HAYEHHS OCHOBHOH MOTPEMIHOCTH, NMpPH KOTOPOM
CyMMapHas OTHOCHTeJIbHas OTPEMIHOCTD He peBbimaer . 25%.
Jns Bcex KaHaNOB (TaK Kak JONONHHTEIBHBIC MOTPEIHOCTH OXMHAKOBHI):

A.Y & 2
An max — —= +ZA21 bl g +6'2,52 =23,5%
’ 1) G 11

3. OnpeneneHue HIKHETO MpeXeNa AHaNa3oHa H3MEpPeHHid, 1 KOTOPOro CyMMapHas OTHOCHTENB-
Hasd NOTPENIHOCTD He MpeBbimiaeT + 25% (To eCcTh OTHOCHTeNbHa% MOTPENIHOCTE He npeBbimaeT 23,5%).
3.1. Kanan okcuaa yrnepoja:
X. = Anp'XB - 5-100
A 235

np max

=21 mnn! =27 Mo/

rae: Xp — BepXHHIl Npefen NHana30Ha H3MEPEeHHH, NS KOTOPOTO HOPMHPOBAHA OCHOBHAA NMpHBE-
IEHHas MIOrPEIIHOCTb.
3.2. Kanan oxcHia asora:

A X .

X, =—"22—"= 10-50 =21 M =29 Mriv®
A"p max 235

3.3. Kanan aHoKcHaa a3oTa:
A X .

X, = 7B _ 15-50 =32 v’ =65 v/’
A,_P max 235

3.4. Kanan auokcuia cepel:
- A"p 'X3 - 10-100
A 235

np max

=43 mme! = 122 /M

Xy

4. 3na4YeHHs BEpXHAX NpENENOB JHANA30HOB U3MEPEHHH, I KOTOPHIX CyMMapHas OTHOCHTEJIbHAS
NOTPENIHOCTh He npeBbimaeT + 25%, NPHAMMAIOTCS PABHHIMM 3HAYEHHSM BEPXHAX NMPENENOB JHAIa30HOB
H3MEPEHHH, YKa3aHHBIM B SKCIUIYaTallHOHHOH AOKYMEHTAIHH.

5. Takum 06pa3om, JUana3oHEl H3MEPEHHH, [UIA KOTOPbIX CyMMapHad OTHOCHTENbHasA NMOTPELIHOCTh
He npesuimaer + 25%, Ans JaHHOTO ra30aHANIH3aTOpa COCTaB/IAIOT:

no xanary CO: ot 30 j10 650 Mr/n;
no xaxary NO ot 30 1o 350 mr/m;
1o kanany NO, ot 65 o 100 mr/n’;
o kanany SO, oT 125 ox 1500 Mr/v’.
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Jins 3amMeToK
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Ornevararo 8 000 «Kontpact»
192029, np. OGyxosckoit oGopoxsl, 1. 38.
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