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[lpeaucnoBue

LlennunnpuHumnel ctTaHgapTusauum B Poccumnckon PegepaummyctaHoBneHbl PegepanbHbIM 3aKOHOM OT
27 nekabpsa 2002 r. Ne 184-03 «O TexHUYECKOM perynmpoBaHun», a npasuna npuMeHeHusa HauMoHanbHbIX
cTaHaapToB Poccunckon egepaunmmn — OCT P 1.0—2004 «CtaHpgapTtusauma B Poccunckon Peagepauun.
OCHOBHbIE MNONOXEHUSAY

CBeneHNnAa o ctaHaapTe
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3 YTBEPXXOEH MWBBEOEH B OEVCTBWE Mpukaszom deaepansHOro areHTCTBa no TEXHUYECKOMY pery-
nupoBaHunto U meTpornorm ot 12 Hosbpsa 2010 1. Ne 437-cT

4 HactoawunctaHgapTngeHTndeH esponenckomy ctaHgapty EH 13528-3:2003 «KauecTBo aTmMmocdep-
Horo Bosayxa. AndpdpysnoHHble NpoboOTOOPHUKNU, UCMIONb3yeMble NP onpegeneHnn coaepXaHns rasoB w
napoB. TpedboBaHUA U MeToabl UCNbITAHWI. HYacTb 3. PYKOBOACTBO MO BHIOOPY, NCMOMb30BAHUIC N TEXHUYECKO-
My obcnyxumBaHunio» (EN 13528-3:2003 «Ambient air quality — Diffusive samplers for the determination of
concentrations of gases and vapours — Requirements and test methods — Part 3: Guide to selection, use and
maintenance»)

[Tpy NnpMMeHeHUN HACTOALLEro ctaHaapTa pekoMeHayeTCs UCMNONb30BaTh BMECTO CChINTOYHBIX MeXayHa-
POAHLIX CTAHOAPTOB COOTBETCTBYOLWME UM HalUUOHaNbHbIe cTaHA4apThl, CBeAeHUA O KOTOPLIX NpuBedeHbl B
OONONHUTENBHOM NpUNoXxeHun A

5 BBEAEH BINEPBbIE

ViHgbopmauuss ob U3MeHeHUsIX K HacmosileMy cmaHoapmy nybrnukyemcss 8 eXXe200HO u3dagaeMoM
UHpOpMalUOHHOM yKa3amerne «HaluuoHanbHbie cmaHoapmhbi», a meKkcm U3MeHeHUU U INorpasoK — 8 eXXeMe-
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(3aMeHbl) Ui OMMeHbI Hacmosauw,e20 cmaHOapma coomeemcemesyrouiee yeeoomreHue byoem ornybnukosaHo
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BBenoeHue

B HacTosdlWleM cTaHaapTe yCTaHOBNEHbI TpeboBaHUA U MeToAbl UCMIbITaHWUKA NpY onpeaeneHnn Xxapakre-
pUCTUK AP PYINOHHBIX NPODOOTOOPHUKOB, NCMOMNb3YEMbIX ANSl onpedeneHns cogepXaHnuga rasos 1 NapoB B
aTMoCcepHOM BO3yXe.

Llenamu, ycTaHOBMNEHHLIMU B 5-01 NporpamMmmMme aecTemnin EBponenckoro cokosa B 0b6nacTm kKa4ecTBa BO3-
ayxa, ABnaATca apdpekTUBHaa 3allnTa HaceneHus oT M3BECTHLIX PUCKOB, CBA3AHHLIX C 3arpa3HeHneM Bo3ay-
Xa, N YCTaHOBNEHWe ypoBHEN NpedenbHO A0NYCTUMBIX KOHLUEHTpaLUn Ana 3arpsasHALWLnMX BO3ayX BELEeCTB,
KOTopble crnegyeT yduThiBaTh NpU NNaHUpOBaHUUA AEUCTBUI, HANpaBlieHHbIX Ha OXpaHy okpyXatlwen cpeabl. C
3TOU LleNbto NPoBOAUTCA MOHUTOPUHT U KOHTPOMb coaepXaHUs 3arpsas3HALLUX KOMMNOHEHTOB MO OTHOLLEHUIO K
HOpMaTMBaM.

B nocneayrowinx nporpamMmax 4encTBid EBpPONENCKOro corosa no oxpaHe okpyXxatwuien cpebl bbina
noa4vyepkHyTa HeobXoAMMOCTb HaXxoXaeHnsl banaHca MexXxay ctTaHaapTamMy Ha NpoayKuuio, npeaenbHo Aonyc-
TUMBIMUA BbIDPOCAMU U 3KONTOTMYECKUMU HOpMaTUBaMMN.

[1pn BHeaApeHUU cyLecTBYOLWKUX dUpeKkTUB ObINK BbISIBNEHbI pasnuyHblie npodnemsl, ycTaHOBNEHHLIE B
Ounpexktnese CoBeTa Nno ynpaesneHUio U oLeHKe KavyecTBa aTtMocdepHoro sosgyxa [1]. KHUM oTHOCATCA:

- pas3nnYHbIE NoaxXoabl K MOHUTOPUHIY MeXay U BHYTpU rocyaapcTB —4neHoB EC B CONOCTABUMbIX CUTY-
alnax;

- TapMOHMU3aLNa MeToa0B U3MePEHUN;

- KauecTBO U3MEPEHUN, 3aBUCALLIEE OT rpagynpoBKn 1 Npoueayp obecneveHns KavecTra.

OnddpysnoHHble NpobooTOOPHUKN, NCNOMB3YEMBIE NMPU OLIEHKE KavyecTBa BO3AyXa, AO/MKHbI COOTBET-
CTBOBaTb HEKOTOPLIM 0OLLIM TpeboBaHUAM, ycTaHOBMNEeHHbIM B EH 13528-1. K 3TM TpeboBaHUAM OTHOCATCS
OAHO3HA4YHOCTb, CeNeKTUBHOCTbL M NoKa3aTeNnmnKavecTBa pe3ynbTaToB MU3MEPEeHN, B TOM YUCTIe HeonpeaeneH-
HOCTb.

OTn obwme TpeboBaHUA MOryT ObITb NPUMEHEHBI AN APYrMX npoueayp, NCnofib3yeMblX Npu OLLEHKE
KayecTBa aTMOC(EPHOro Bo3ayxa.

Kpome Toro, andpdpy3noHHble NpodooTOOPHUKIN, UCNOMb3YEMbIE NMPU OLIEHKE KavyecTBa Bo3ayXa, A0MKHbI
COOTBETCTBOBATb HEKOTOPLIM crielnanbHeIM TpeboBaHUAM, KpoMe ycTaHoBNeHHbIXB EH 13528-1. DT cneuun-
anbHble TpeboBaHUA NpuBeaeHbl BEH 13528-2. B HacToswemM cTaHaapTe NnpruBeaeHbl pykoBoAALME yKa3aHUS
Mo BbIOOPY, MCMONb30BAHUIO N TEXHUYECKOMY 0D CnyXnBaHUo AN y3UOHHBIX NPODOOTOOPHUKOB, UCNOTb3Ye-
MBIX MPU OLLeHKe KavyecTBa aTMOoCepHOro Bo3ayxa.

[Tonb3oBaTenb AOMMKEH caenaTh nNpaBuibHbIA BbIOOP Npoueayp U ycTpOUCTB, COOTBETCTBYOLLUX TPe-
boBaHUAM HacTodlwero ctaHgapTa. OgHMM 13 cnocoboB AN 3TOro ABNAETCs nNonyvyeHne nHgpopmaunum Unm
NOATBEPXKAEHNS OT N3roTOBUTENSA. TUNOBBLIE UCMIbITAHUA UMK, B Donee obLLEeM criyvae, OLeHKa XapaKTepucTuk
npoueayp Unn ycTpomncTs, MOTYT ObITb NPOBEAEHbI M3rOTOBUTENEM, NONb30BaTENEM, UCNbITATENBLHOW CTAHLK-
en NN HayvyHo-nuccneaoBaTenbCcKon nadbopaTtopmen, 4To Hanmbonee NPUEMEMO.

Hactodawmni ctaHgapT NPUMEHUM B OCHOBHOM AN AN Y3UOHHBIX NPOBOOTOOPHUKOB, NCTMONb3YEMBbIX
MNPn OLeHKe KavyecTBa aTMOCcgepHOro Bo3ayxa, ogHako Auddy3noHHbIn oTOop Npod Takke noaxoanTt 1 And
OLEHKN Ka4yeCcTBa BO3ayxa 3aMKHYTbIX noMeweHnd. Anddpy3noHHbIM 0TO0p Npod 1 otbop npod meToaom nNpo-
Ka4Ky cHMTaIOT Noaxoasawmmmy npm nogodbHbIX U3MEPEHUAX, B 3aBUCUMOCTU OT YCNOBUIN (0CODEHHO OT MobbIX
TpeboBaHUN K NpoaomKUTENBLHOCTM aKkenosnunin) [2]. B EH 14412 npuBeaeHbI OCHOBHbBIE MOMNOXKEHUS MO BbIOO-
PY, UCMOMNb30BAHUIC N TEXHUYECKOMY 0OCNyXMBaHMO AN IY3INOHHBIX NPOOOOTOOPHUKOB, NCMNONB3YEMbIX NP
OLleHKe KayeCcTBa BO34yXa 3aMKHYThIX MoMeLleHUN.

[1o coaepXaHuo HacTosAWwMM cTaHaapT aHanorndeH EH 838, a EH 13528-1 aHanorinueH EH 482. Cepus
CTaHAapPTOB Mo UCnonb3oBaHU AN PY3IUOHHBIX NMTPOOBOOTOOPHUKOB AN 0TOopa Npob atMocgepHOro Bo3ayxa
Obina paspaboTaHa B AOMNOMHEHUE K aHanorM4yHbiM cTaHgapTam Mo oLeHKe KavyecTBa Bo3ayxa paboyein 30Hbl,
MOCKOIbKY B OCHOBY UX NMONOXeHbl Apyrne EBponenckue AupekTtuebl, onpeaeneHnsa u MeToabl OLEeHKU Heornpe-
0eneHHoCTN.
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HAUUWOHANBbHBILU CTAHOAPT POCCUUCKOWNW OGEOLEPAUUNMN

KAYECTBO ATMOC®EPHOI'O BO31YXA
Oud dby3noHHbIe NPo6o0O0TOOPHUKU, NCcNOoNb3yeMble NpU onpeaeneHun cogepXaHus rasoB U NapoB
TpeboBaHUA U MeTOoAbl UCNbITAHUN

YacTtb3

PykoBoACTBO No BbIGOPY, UICNONML30OBaHUIO U TEXHUYECKOMY O0OCNY)XUBaHUIKO

Ambient air quality. Diffusive samplers for the determination of concentrations of gases and vapours. Requirements and
test methods. Part 3. Guide to selection, use and maintenance

Ilata BBeaeHna — 2011—12—01

1 Obnactb npuMeHeHus

Hactoawun ctaHgapT ycTaHaBNMBaeT PYKOBOASILLINE yKa3aHUS N0 BbIOOPY, NCNONb30BAHMIO U TEXHUYEC-
KoMy obcnykmaHuno A dpy3noHHbIX NpobooTOOPHUKOB (Aanee — nNpobooTOOPHUKOB), MPUMEHSIEMBIX MPU
N3MepeHunsiX BobNacTu oLIeHKN KavyeCcTBa OKpyKatoLlero Bosayxa. KHUM OTHOCATCS yKasaHUA No LensiM MMeTo-
OamM U3MepeHnin, COoTBETCTRYOLLIME NONUTUKE EBpONencKoro cotosa n, B bonee obulem cMmbicne, OTHOCALLMECS
K MICNOMb30BaHUIC Takux npobooTbopHUKOB. B cTaHaapTe Takke NnpuBeaeHo onncaHne npuHLUMNOB AEUCTBUS
AN PY3MOHHBIX NPOOOOTOOPHUKOB U PaKTOPOB, BNUAIOLLMX Ha UX XapaKTEPUCTUKA, NpU peannsauim 3Tou
NONUTUKN. Takke npuBedeHbl pekoMmeHaauun no BeIbopy cnocoboB cBeAEHUS K MUHUMYMY NOOLIX Hebna-
FONPUATHBIX BO3AENCTBUN, HAanpumep nyTem rnoMelleHmss npobooTboOpHUKOB B YKPLITUSA, 3alluLlalowme ot
BeTpa, U No Bonpocam npodeccnoHansHoOW NoAroToOBKU NepcoHana n obecne4vyeHust KavecTsa.

B npunoxeHuax npusegeHa AonNonHUTENbHas MHQopMaLUA Mo NpakTUYeCKOMY NPUMEHEH N0 AN Py 3U-
OHHbIX NPOBOOTOOPHUKOB AN KOHKPETHLIX 3arpsisHUTENEN oKpyKatollen cpeabl, B TOM YNCNEe TEX, KOTOPbIE
YCTaHOBMNEHbI CYLLECTBYOLWMMU U NNAHUPYEMbIMU ao4depHUMM EBponenckumn dupektnsamu.

2 HopMmaTuBHbIE CChINKN

B HacTodawWweM cTaHdapTe MCNoNb3oBaHbl HOPMAaTUBHLIE CChINTKU Ha cneaytolme ctaHaapThl;

EH 13005:1999 PykoBoacTtBO NO BhipaxeHUo HeonpeaeneHHocTn usmepeHusa (EN 13005:1999,
Guide to the expression of uncertainty in measurement)

EH 13528-1:2002 KadectBOo aTtmocdepHoro Bosayxa. AnddysnoHHbIe yCTpoucTBa oTbopa npoo,
NCMOoNb3yemMble ANng onpeaeneHnsa cogepXaHus rasoB 1 napos. TpedoBaHUA U MeToabl UcnbiTaHUN. YacTb 1.
Obwune tpedboBaHua (EN 13528-1:2002 «Ambient air quality — Diffusive samplers for the determination of
concentrations of gases and vapours — Part 1: General requirements)

EH 13528-2:2002 KadectBOo aTtmMocdepHoro Bosayxa. AnddysnoHHble yCTpoucTBa oTbopa npoo,
NCMONb3yeMble ANs onpeaeneHnsa coaepXaHua rasoB 1 napoB. TpeboBaHUS U MeToabl UCNbITaHUN. YacTb 2.
CneunanbHble TpeboBaHUAa U mMeToabl ucnbiTaHun (EN 13528-2:2002 «Ambient air quality — Diffusive
samplers for the determination of concentrations ofgases and vapours — Part 2: Specific requirements and test
methods)

MCO 5725:1994 TouHoCTb (NpaBUNBLHOCTL U NPELM3NOHHOCTL) METOA0B N pe3ynbTaToB U3MepeHU
(Bce4vacTn)[ISO 5725:1994, Accuracy (trueness and precision) of measurement methods and results (all parts)]

3 TepMUHbLI M onpepeneHUs

[TpumeyaHwmne— ObpalwaeTca BHUMaAHNE HA TO, YTO onpeaeneHns TEPMUMHOB, OLLEHKA, MpeAerbHOE 3HA4YEeHNE
N 3arpsi3HsAloLLee BeWecTBO nNpuBeaeHsl B [lnupektuee 96/62/EC [1].

U3paHune odbmumanbHoe
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B HacTodWeM cTaHaapTe NpUMeHeHbl cneayoluime TepMUHbl C COOTBETCTBYIIOL UMK onpegeneHUsaIMu:

3.1 atmocddepHbIN Bo3ayx (ambient air): Bozayx Tponocdepbl 3a UCKNIOYEHNEM BO3ayXa 3aMKHYThIX
noMeLleH n paboyein 30HblI.

3.2 nepuop ycpegHeHusa (averaging time): HTepsan BpemeHun, 4N4A KOTOPOro NnonydaroT OANH pe3yib-
TaT U3SMEPEHUSA C UCNONb30OBAHUEM KOHKPETHOWU METOAUKN U3MEPEHUN.

[EH 482].

3.3 anddy3noHHbIN npodbooTOopHUK (diffusive sampler): Yctponcteo ang otbopa npod rasos wu
NnapoB U3 BO34QyXa CO CKOPOCTLIO, onpeaenstolencs gpnsnvyeckum npoueccom, Hanpumep andgpdgysnen rasa
yepes HENOABUMXKHBLIWA CNOW BO3ayXa UMK NOPUCTLIN MaTtepuan n/mnnm NPoHUKHOBEHUEM Yepe3 MeMbpaHy, HO
NPU KOTOPOM HE NPOUCXoONT akTUBHOTO ABWMKEHUA BO3ayXa vYepes YCTPOUCTBO.

[TpumevyaHwmns
1 [og akTUBHbLIM OABMXEHNEM CrnegyeT NOHMMATL ABMXEHUE BO34yXa Npu NPOKadKe.
2 Onpepenenne otnunyaetcs oT npueeaeHHoro B EN 838 Tem, 4uTo B HEro 4obaBneHo «unuv nopucTbiv maTepuany.

3.4 ckopocTb anddysnornHoro nornowenunal) (diffusive uptake rate): CkopocTb, ¢ kKOTOpoI B Aud dy-
3MOHHOM NPOBOOTBOPHUKE yraBNMBaeTCs ornpeaeneHHbI ras Unu nap, HaxoasLWwncs B aTMocepHOM BO3Y-
Xe, BblpaXeHHasa B MuKorpaMmmax Ha MunnuapaHyro gomnto?) B munyty [nr/(mnpa~" - Mun)]3) unn kybunueckux
caHTUMeTpax B MUHYTY (CM3/MUH).

[TpyumevyaHNHs

1 3HavYeHune, BbIpaXeHHoe B eauHuuax nr/{mnpa-
HE/ (M - MuR).

2 OnpegeneHve otnnyaetcs oT npuBegeHHoro B EH 838, tem, 4TO «HaHOrpammbl HA MUNTTMOHHYIO 4OM0» 3aMEHEe-
Hbl HA «MUKOrPamMmMbl HA MUNNMapAHyo gonto». YncnoBoe 3HaveHne byaert Tem Xxe cambiM, HO 0ObIMHO 06beMHas AoNS
3arpsA3HUTENSA B OKPYXKaloLWeEM BO34yXe HaxXoanTcs B gnanasoHe MunnuapaHbix gonew.

1'WII«-'IH), JKBUBAJIEHTHO 3HAYEHWID, BblIPpaXeHHOMY B

3.5 MeToauka usMmepeHumn (measuring procedure): lNpoueaypa otdoopa 1 aHanusa npobbl Ha cogepXxa-
HMe OOHOro UMM HEeCKONbKUX 3arpA3HAOLLINX BeLeCTB B aTMOC(PEePHOM BO3AyXe, BKNoYaoLwas XpaHeHne y
TPAHCNOPTUPOBAHUE NPOOHI.

3.6 cenekKTUBHOCTD (selectivity): CTeneHb HE3aBUCUMOCTU OT MeLlaroLLMUX BELLIECTB.

3.7 HeonpepeneHHocTb (M3MepeHuna) (uncertainty (of measurement)): lNapameTp, CBSAI3AHHLIA C
pesynbTataMnu U3MEPEHUN N XapakTepusyrlLlnn (aucnepcuio) pasbpoc 3HavYeHWUn, KoTopble MOryT ObIThb
0OOCHOBAHHO NPUNUCaHbI U3MEPAEMOUN BENNYNHE.

[TpumevyaHwmns

1 TMapameTpom MOXeT OblTb, HANPUMEP, CTAHAAPTHOE OTKIIOHEHUE (UM YUCIIO, KpaTHOEe eMy) UMK NONOBUHA
MHTEepBarna, UMeoLWero yka3aHHbiM YPOBEHb AOBEPUTENBHON BEPOATHOCTH.

2 HeonpeaeneHHOCTbL COCTOUT, B OCHOBHOM, N3 MHOTMX COCTaBNAWMX. HEKOTOPbIE N3 3TUX COCTABIAIOLWMNX MOTYT
ObITb OLEHEHbI 3KCNEPUMEHTAlNbHBIMU CTAHAAPTHLIMU OTKIOHEHUSIMN CTATUCTUYECKU pacnpeaeneHHON CEPUN pe3ynbTa-
TOB U3MepeHn. [lpyrne coctaBnsitomMe, KOTOPbIE TAKXe MOTryT BbITb OLEHEHbI CTAHAAPTHLIMU OTKITOHEHUAMWY, BA3NPYIOT-
CS Ha 4aHHbIX 3KCMEPUMEHTA UINN APYron NHPOpMaunn.

3 [TOHATHO, YTO pe3ynbTaT N3MEPEHUSA ABNSAETCH HAaUMy4dllen OLEHKON 3HAYEHUS N3MEPSEMOUN BENNYNHBI N BCE
COCTaBNSAOLWME HEONPEAENEHHOCTU, BKINIOYAA CoCTaBnAaowmne, obycnoBneHHble CUCTEMATUYECKUMIY BITUSIHUSAIMW, TaKue
Kak COCTaBnsiiowimne, CBA3aHHble C BBEAEeHMEM NONPaBOK U UCMONb30OBaHMEM 0Dpa3L 0B CpaBHEHUS, BHOCAT BKIad B pas-
Bpoc 3HaAYEHUN.

[EH 13005]

3.8 Banugauusa (validation): Npouecc oueHMBaAHUA XapakTepUCTUK METOAUKN N3MePEeHNU U NMPOBEPKU
TOrQ, YTO OHU COOTBETCTBYIOT KOHKPETHbLIM npeaBapuUTeribHO YCTaHOBNEHHbIM KPUTEPUAM.

4 O603HaAYeHUA U COKpaLLEeHUS

A — nnouwaab nonepeyvHoro cevueHmns andppysmoHHON 30HbI NPODOOTOOPHMKA NN SKBUBANEHTHOM COPOUPY-
loLLIEV MOBEPXHOCTU, B KBaApaTHbLIX CaHTUMeTpPpaXx;

") B oTeuecTBeHHONM nuTepartype UCnonb3ylT TEPMUH «CKOPOCTb 0TOopa Npobbl/npodbooTbopay.

2) ns oTHOCUTENBHON BENNYUHBLI «ODBEMHAs AONS» UCNOMBb3YIOT AONbHbIE OT OCHOBHOM €AMHULbI. MUNNnapaHas
aons 1 an,cl,_1 =1.10"° 1 MUINVOHHAA aons 1 MAH  =1-107°,

) BuecnctemHas eanHuua ckopocty andodPy3nOHHOIo NMornoweHns pg - ppb_1 .min~" 0603HaYeHa B TEKCTE HACTOSI-
LLLero craHaapTa Kak I'IF/(MJ'Ip,EI,_1 - MWUH).

2
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C — maccoBast KOHLeHTpauus aHanuTa, nony4vyeHHasi ¢ noMoLlbo AndpdpysnoHHOro NpobooTOOPHMKA, B MUK-
porpaMmmax Ha Kybunueckuim meTp;

D — koapdpunumeHT andpdoysnm aHanuTta, B KBagpaTHbIX CaHTUMeETPpax B MUHYTY;

D — koadpbpuumeHT andpdoysnm aHanuta 1, B KBagpaTHbIX CaHTUMETPax B MUHYTY;

D, — koappuumneHT andpdoysnm aHanuta 2, B KBagpaTHbIX cCaHTUMEeTpax B MUHYTY;

d — apdeKTUBHOCTb AecopbLunn;

K — nonpaBoYHbIN KO3 PULMEHT Ha HengeanbHOCTb NOBeAeHUs rasoB 1 napoB (cMm. 7.1);

[ —vacTb ANWHLI TPYDOKN NpobooTOOPHUKA ¢ HENOABWXKHBIM CliIoeM BO3ayXa (Mnun 3KBUBaSieHTHasa BenninHa
anst NpodbooTOOPHUKOB MEMBDpPAHHOIO TUNA), B caHTUMeTpaXx;

M — mongapHaa macca aHanuTa, B rpaMmmMmax Ha MoIb;

m, — Macca aHanuTa, M3BNe4YeHHOro N3 XonocToro NPobooTbOPHUKA, B NMUKOrpaMmmax;

mgy — Macca aHanuTa, U3BMeYEeHHOro U3 3KCNOHUPOBAHHBLIX MNPODOOTOOPHUKOB, B NUKOrpamMmax;

ms — Macca aHanuTta, NornoLweHHoro B pesynetate Anddysnun, B NMKorpaMmmax;

P — paBneHue oTbupaemMoro Bosayxa BO BpeMsi 0TOopa npod, B KMnonackansix;

[ — BpeMsa 3KCNo3nunm, B MUHYTaX;

I — TeMnepaTtypa oTOMpaemMoro Bo3ayxa, B KenbBUHax;

U — ckopocTb ANPY3INOHHOMO MOrMoOLWEHNS, B KyOUYECKUX CaHTUMETPAaX B MUHYTY:;

U, — ckopocTb AP PY3INOHHOro nornoweHnsa aHanuta 1, B Kybu4ecknx caHTMMeTpax B MUHYTY;

U, — cKopocCTb AN Py3nOHHOIO NOrNoLeHNa aHanuTa 2, B Kydnyeckux caHTUMeTpax B MUHYTY;

U’ — ckopocTb AU dY3MOHHOro NOrMoLWeHUs, B MMKOrpaMMax Ha MUNNMapaHyo 40 B MUHYTY 1 Mnpg | =
=1.107 (nr/(MApa”" - MUH);

V — 0b0beMHbIM pacxod Bo3ayxa, B KyOMU4eCcKMX MeTpax B MUHYTY;

0 — CMeLlleHue;

¢ — obbemMHast [OONS aHanuta B rpadyvMpoOBOYHONM ra3oBOM CMecH, B MUNNMapaHbIX Aonsix (1 Mnpg ' =
=1.107);

P — MaccoBasl KOHLIEHTpaLUuUda aHanuTa B rpaaynpoBOYHON ra3oBOU CMECU, B MUKpOrpaMmmax Ha Kyounuiueckumii
METP;

p 1 — MaccoBad KOHLUEeHTpaLuuda 3agaHHoro aHanuTa B NapoBo3ayLLHON CMeCcK B Havane gudppysmMoHHOro cros
(/= 0), B MUKporpammax Ha Kybn4eckmin metp;

p» — MaccoBas KoHUeHTpaLuuda 3agaHHOro aHannTta B KoHLe AN dY3MOHHOIo Cnos, B MUKporpamMmmax Ha Kyou-
YeCKUN MEeTP;

T — NOCTOsSIHHas BpeMeHU Andpdpy3nMoHHOro NpodbooTbopHMKa, B CekyHaax.

5 LenuwuctpaTterna nuamepeHunm

5.1 U3MepeHMAa B COOTBETCTBUU C ANPeKTUBaMM EBponeuckoro cor3sa

[TpnmeyaHwue—I[lpn nonb3oBaHuUM HACTOSALWMM CTAaHAAPTOM LenecoobpasHo NpPoOBEPUTb NOCNEAHNE U3ME-
HEHWS B 3aKOHOAaTeNbHbIX akTax EBpocoto3a, onydbrnnkoBaHHbIE B TEKYLLEM Froay.

5.1.1 OupeKkTuUBbLI N0 Ka4yeCcTBY BO3ayXa

Bo3MoXHbI pasnnyHble MeTo4bl OLLeHKM KavyecTBa Bo3ayXa npu peanusaunmn Aupektrebl CoBeTa No OLEH-
Ke KavyecTBa aTMocdepHoro sosayxa [1] u nocneayrowmx aouepHuX AIMpeKkTmnB, B KOTOPLIX TpebOBaHUA K U3Me-
PEeHUAM CTaHOBATCA MeHee CTPOrMMK No Mepe YMeHbLUEeHUA pUucka npeBbilleHUda npeaenbHO A0NYyCTUMBIX
3Ha4YeHUMN.

NamepeHnst Ha cTauMoHapHbIX NocTax HabntoaeHUs, oLueHOUYHbIE MEeTOAbLI U3MEPEHUIN, BeAeHNe peecTpa
BbIOPOCOB 1 cO3aaHne Mmoaenen KayecTea Bo3ayxa Unn codeTaHme 3TUX NoAxXoa0B MOTryT ObITb UCMOMNb30BaHbI
B 3aBMCUMOCTU OT TOro, NexaT NN YPOBHU codepXaHnd 3arpsasHAaoLLMX BeLeCTB 3a penpes3eHTaTUBHBLIN Nepiu-
O/ BblLIe 1NN HWXKe 0AHOro UM HEeCKOMbKMX MPOLEHTOB OT COOTBETCTBYIOLWEro npeaenbHO A0NYCTUMOTO 3Ha-
yeHusi. OBLIYHO YeM BNvKe coaepXXaHne 3arpsasHatoLero Belectsa K npeaensHo AonycTUMMOMY 3HaYEeHUI0,
Tem bonee cTporne TpedboBaHUS NPeAbABNAAOT K NoKasaTensiM KauecTBa pe3ynbTaToB USMEPEHUN (CM. HUXKE).
3Ha4YeHNA BEPXHETO N HUXKHETO NMOPOroB OLIEHKN B NpoLeHTax, Kak yctaHoBneHo B dupektuse EC 96/62/EC [1],
NpuBeaeHbl B COOTBETCTBYHOWMX AovepHUX dupekTueax, Hanpumep B Aunpektnee EC 99/30/EC [3], B npunoxe-
HAM V no auokcmay cepbl, AUOKCUAY asoTa U gpyrum okcmaam asota, U Aupektnse 2000/69/EC [4],
npunoxeHuu lll no 6eH3ony n MoHoOKCKUAY yrnepoaa.

[TokasaTtenu kayecTBa pe3ynbTaTOB U3SMepPeHUN yCTaHOBNEHbI ANA KaXX40oro Tmna usmepeHun ans ynpas-
neHus nporpaMmmamm no obecneveHuto kavectea. K aTum nokasartensam KavyectBa pe3ynbTaToB U3MEPEHNNA
OTHOCATCA Tpebyemast TOHHOCTb (HeonpeaeneHHOCTh ), MUHUMarbHOe BpeMs HabNoaAeHUs M NPOLEHT cobpan-
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HbIX AAaHHBIX OLEHKN NpUMeHAeMbiM MeToAoM. 3HaJvyeHUs nokasaTtenen npuBeaeHbl B COOTBETCTBYIOLLUX
novepHux dupektneax, Hanpumep Aupektmnee EC 99/30/EC [3], B npunoxernunn VIl no anokecunay cepbl, ANOKCU-
oy asota un gpyrum okemaam azota; AQupektuse 2000/69/EC [4], B npunoxeHunn VI no 6eH3ony n MOHOOKCUAy
yrnepoaa; n dupektnee 2002/3/EC [5], B npunoxerHun VIl no 030Hy.

HeonpeaeneHHOCTL (NpU YPOBHE AOBEPUTENBHOMN BEPOATHOCTU 95 %) MeTOA0B OLEeHKN OnpeaensatoT B
COOTBETCTBUN C PYKOBOACTBOM NO BhIpaXkeHnto HeonpegeneHHocTn uamepeHust (ENV 13005) n/imnnACQO 5725
NN 3KBUBANEHTHbLIM JOKYMEHTOM.

MeToaunka andppy3noHHOro oToopa Npod MoXeT ObITb BHEAPEHa HAa OCHOBAHUN AUPEKTUB MO KAYECTBY
BO34yXa Ang:

- Knaccudgukaumm 3oH (ctatbn 8 n 9, [1]);

- npeaBapuUTenibHOM OLEeHKM KayecTBa aTMoCcepHOro Bo3ayxa (ctatbeda 5, [1]);

- MPOEKTUPOBAHUA/ONTUMNIALINN CETU NOCTOB HabnaeHusa (ctatbsa 4.3, [1]);

- MOHWUTOPWHra Ka4vecTBa BO3ayxXa Ha TeppUTopuax, rae He CyLLECTBYET pUCKa NpeBbILWEHUA NpeaenbHo
OOMNYCTUMBIX 3Ha4YeHUN (cTaTbA 6.3, [1]);

- onpegeneHnUa TeppuTopui ¢ 0gHOPOAHBLIM KAYeCTBOM BO3ayXa;

- OL/eHKM 3arpsisHeHnst BONMMU3M TOYEYHBLIX UCTOUHUKOB (A0POXKHOE ABUMXKEHUE, MPOMBILLSIEHHOCTb);

- OLeHKW 3arpsA3HEeHnUs 3KOCUCTEM.

bonee nogpobHas nHpopmMaL e 0 BOIMOXHOCTSAX AN pY3NOHHOIo oTbopa npod npu npeaBapuUTeibHOM
oLeHKe B cooTBeTCcTBUU ¢ [lnpekTtuBamum EC no kavyecTBY BO3gyxXa npueBeaeHa B otyeTe [6].

[ToapobHoe onucaHmne TpeboBaHUA NO OLIEHKE coAepKaHUA BELECTB, 3arpaAsHsAoWmnMX atMocdepHbIn

BO3YyX, CO crneLnanbHOW CChINIKOW Ha BO3MOXHOCTb NpoBeaeHus andpdysnoHHoro otbopa npod nprusegeHo B
VDI [7].

5.1.2 OueHKa, OTHocALWaACA K UCTOUYHUKY 3arpA3HeHUs

B npomblwneHHocTU andppy3noHHBIN 0TOOP NPob yXKe yCTaHOBIMEH B Ka4eCcTBe MeToAda oTbopa npod Ans
MOHUTOPWUHra Ka4vecTBa Bo3ayxa paboden 3oHbl [EN 482], ogHako MeToanku Bce elle HegoCTaTOuHO LWMPOKO
BHeApeHbl AN MOHUTOPUHIa aTMoCepHOro Bo3ayxa B NPOMbILUNEHHBIX 30HaX.

B qononHeHue K 3agadvam, yctaHoBNeHHbIM B 5.1.1, Anddpy3noHHbIM 0TOOP NPoD MOXKET ObITb UCMOMNbL30-
BaH Npu:

- U3YYEeHUN OLIEHKN BO3AEUCTBUA Ha OKpYXXatoLyto cpeay, HeobxoanmMmoun Ang nonyvyeHus paspeLlieHni
Ha aKcnnyaTauuio;

- npoBeaeHnn WnpoKomMacLllTabHbIX MaMmepeHnid Anga naeHTudnkaumm NCTOUYHMUKOB;

- COOdEeNCTBUN NPOBeAEHUIO HEMPEPBLIBHOIC KOHTPOMNA BO3OEUCTBUA NPOMU3BOACTBEHHBIX NPOLLECCOB Ha
OKpy>XaloLyo cpeay Ha BHYTPU3aBOACKOU TeppUTOPUN;

- BITUSIHUM 30HBI NPeAnNpPUATUA Ha KaYeCTBO BO3A4yXa B MPU3IEMHOM CIoe NPU UCMOMb30BaHUN OrpaXkaeHUIn;

- npoBeaeHU MeponpPUATUMN NOC MOHUTOPUHIY KaYecTBa BO3ayXa B COTpyaAHUYECTBE CopraHaMm MeCcTHO-
"0 cCaMOoynpaBneHns B HaceNeHHbIX NyHKTaxX U CeNbCKOXO3ANCTBEHHBIX paoHax, HaxoAaALWMUXCca BONU3N KPYT-
HbIX MPOMBILUMEHHBIX KOMMNMNEKCOB, ANA NOATBEPXKAEHUA COOTBETCTBUA U B NOAAEPXKKY Lenen B obnacTtu
KayecTBa BO34yXa, ycTaHoBMNeHHbIX B Anpektusax EC 1 HauMOHanNbHBIX cCTaHAapTax Nno Ka4ecTBY BO3AyXa.

B HacTodllee BpeMS CYLLECTBYIOT UMM MOTYT ObITh paspaboTaHbl AN py3noHHBbIE MPODOOTOOPHUKN, MPU-
MEHMMBbIe A1 KONMYEeCTBEHHOrO onpeaeneHns pasnmyHbiX BELWWECTB: NpakTU4ecKkn Bcex ra3oB, BblbpachiBae-
MBEIX B X04e NPpOou3BOACTBEHHLIX U APYriux NpoLeccoB, B T. 4. OKCMAOOB a3oTa U cepbl, aMMMaka 1 aMUHOB,
XITOpUPOBaHHLIX YINeBoAOPoAOB, KMCNopoacoaepKalnx BelWecTB, BKIoYada pacTBOpUTENN U anbaerngsbl,
ranouaHbIX U KUCNbIX Ta3oB, cepoBogopoda M MHOTMX APYrnX (NpUnoXeHue A).

5.1.3 OupekTuBbI NO OXpaHe NnecoB

MNpumeHeHne anddysnoHHoro otbopa npob akTyanbHo B KoHTekcTe PernameHTta Coseta (EECY)
Ne 3528/86 (moaepHusnposaHHoro PernameHtomMmNe 2157/92 (EEC)) no oxpaHe necos EBponenckoro corosa ot
3arpsisHeHnUs atTMocrepHOro Bo3ayxa 1M opraHmsasmm ceT NOCTOB NOCTOSIHHOMC HabnoaeHns ans obecneye-
HUA UHTEHCUBHOIC M HENPEPBLIBHOIO Haa3opa 3a NecHbIMU 3Kkocuctemami [8].

5.1.4 OxpaHa akocuctem

Ondrdoy3noHHBIN 0TOOP Npob Takke nmeeT oTHoleHue K NpeanoxeHuto (Proposal COM(99)125 final) B
[punoxeHun Il (pasaen lll) gnpekTruBbl EBpONencKoro corsa [5], kKoTopoe ycTtaHaBnMBaeT ONOpPHbIE YPOBHA
BO3OEUCTBUSA, OTHOCALLMECH K pa3pyLUeHNIo MaTepranoB 1 NTeCOB 030HOM U BUOAUMOMY MOBPeXAeHUI0 3epHO-
BbIX NOCEBOB.

" EEC — European Economic Community (EBponenckoe skoHoMmun4veckoe coobuectso, ESC).
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5.1.5 UHdpopmMUupoBaHHOCTbL HaceneHus

[TpaBo HaceneHus 3HaTb O HANMMYM BO3AENCTBUSA 3arpa3HUTENIEN BO3QyXa N O COCTOSIHUM OKPY>KatoLL e
cpeabl cTano oAHUM U3 NPUOPUTETOR MONMUTUKN B 0BNacTu KavecTBa BO3AyXa. QKOHOMUYHOCTb U MPOCTOTAa
obcnyxmesaHna A pysnMoHHbIX NMpobooTOOPHUKOB AenaeT UX uaeanbHbIM CPeACcTBOM ANS opraHnsauunn
MEepOonpuaTUA No MHPOPMUPOBAHUIO HaceneHusa. B YacTHoOCTU, cama MeToauKa U3MepeHUin MoXeT ObITb
3chheKTUBHO BHegpeHa Npu opraHusaLmm MmepornpuaTnia no NoBbILLEeHN0 MHPOPMUPOBAHHOCTU HACeNEeHUA U B
ONOaKTUYEeCKMX Liensax.

5.2 UaMepeHna B nogaepXKy NONMUTUKU B Apyrux ccepax
5.2.1 NaMmepeHua B noaaepXKy HaumoHanbHOU, peruoHanbHOU U NNIOKanbHOU NONMUTUKN

OrpaHu4YeHHOe YUCO MECTHbIX BrlacTel B rocygapcTBax — ydacTHUKaxX cornaweHunsa yxe npuHanin
aKTUBHble Mepbl NO OLUeHKe KadecTBa aTMOoCepHOro Bosayxa B ropoackon U cenbckon mecTtHocTU. OaHako
NCNonb3yemMble MeTodbl M3MepeHUin ObINK NPUMEHEHBI Ha PUKCUPOBAHHLIX TOYEYHbLIX MOCTaxX MOHUTOPUHIA,
ABMNALLMXCSA TOMNBLKO YaCTUYHO npeacTaBUTeNbHbIMA NO OTHOLLEHUIO K UBMEHEHUAM CBOUCTB aTMOCepHOoro
BO3AyXa B npocTpaHcTBe. OnpeaeneHmne TeppUTopnanbHOro pasMmeLlleHNs Takux NOCTOB MOXKeET ObITb 3aTpya-
HATENbHBIM. KpoMe TOro, Takme cpeactBa KOHTPOMSA ABNANOTCHA Aoporoctoammn. dudpdpysnoHHbIn oTOOp
npob aaeT npeBOCXoAHOE CPeACTBO AN NPOBEAEHUNSA CKPUHMHIA, NO3BONSAOLLEE OLEHNBATL KAYECTBO BO3QyXa
B OONbLUOM KONMYECTBE MECT ogHOBPeMEHHO. lNpumMmepbl Takoro UCnonb3oBaHUa aAnddy3noHHBIX NPoBOOT-
bopHMKoB npueegeHsl B [9, 10], Apyrme npumMepbl Takke MOXHO HaNMTKU B nutepaType. Takne MeponpusiTus
OONONMHAT pesynbTaThl UBMEPEHUN, NoNyYeHHbIe C PUKCUPOBAHHBLIX NOCTOB HADMOAEHUSA, TAKUM 0bpa3om,
YTO MECTHbIe BNacTu MOryT AOCTOBEPHO OLEHUTb MEeCTHbIe YCIOBUA MO Ka4yecTBY aTMOC(EepHOro Bosayxa wu
MPUHATL PELLEHUS MO NPOEKTUPOBAHMIO CETU NOCTOB AN OyayLInX AeNCTBUNA.

5.2.2 OxpaHa cneunanbHbIX 3KOCUCTEM

OcobovyBCTBUTEbHBIE K COCTOAHUIO OKPYXKatoLLLen cpeabl 3KOCUCTEMbI, TaKne Kak NpupoaHble 3anosed-
HUKW U TOPHBbIE PaloHbl, HEe YYTEeHbl OTAENbHO NpWn yCcTaHOBNEeHN EBPONENCKMM CO30M npeaenbHbIX 3HaYe-
HUM MU B HaLMOHaNbHbIX HOPMAaTUBHBIX AOKYMEHTaX Mo KadecTBY BO3AyXa, HO OHM MOTyT ObiTb 3aLLMLLEHBb!
MnyTeM BHeAPEeHUA OTAeNbHbIX bonee CTporMx HopMaTUBHbBIX JOKYMEHTOB. [1pocToTa npuHumMna, NoNoXeHHOro
B OCHOBY Anddy3noHHOro otbopa npob, n oTCyTCTBME HEODXOAUMOCTN B UCTOUYHUKE 3NEKTPO3HEeprum aenaet
3TY METOAMKY XOPOLLUO aganTupoBaHHOW Ana 3Tor obnactu npUuMeHeHns, ocobeHHo Ans OLEeHKN CyMMapHbIX
YPOBHEN 3arps3HeHns 3a AnuTeribHble Nepuoabl BpeMEHN.

AHanorn4yHo gndpdy3moHHbIM 0TOOP Npod MoXeT ObITb NPpUMeEHeH B paMKax obecnedeHuns 3aLllnTbl Kyb-
TYPHOro Hacneansa vYenoBe4vecTBa (MCTOPUYECKUX MaMATHUKOB, CKYNbNTYP, dpecokn T. a.).

5.2.3 OcoOble acneKkTbl UCCNeaoBaHUN

Onddoy3noHHbIE NPODOOTOOPHUKKA MOTYT ObITb UCNOMBb30BaHbI A1 0CODbLIX UCCNeaoBaTEeNMbCKUX Lienen,
TaKnX Kak:

- aHanus TeHgeHuun nsmeHeH1n KkavyecTea BO3ayXa,;

- U3yvYeHUe B3anMOCBA3N UCTOYHUK — NMPUEMHUK;

- Banuaauumsa mogenen pasdbpoca 3arpsisHaLWmMx BeWecTB B aTMocdepe;

- OLEeHKa Mep, npegnpuHMMaeMbiX MO CHMKEHUIO BIBPOCOB;

- cOOp AaHHBLIX O BO34ENCTBUM BpedHbIX BEeLeCTB A1 3NMaeMnonorum Unm oLeHKn pUCKOB.

5.3 lNnaHupoBaHue U3MepeHUU

MeToaonorna nasmepeHu 3aBUCUT OT Lienet MOHUTOPUHIa 1 onpeaenaeMblX 3arpsasHAaoLWLX BeLecTB.
Heobxoamnmo onpeaenntb, rae, kKakum obpasom 1 Kak YacTo AOMKHbI NPoBOAUTLCA aMepeHusa. Obbem paboT
Nno NpoBeaeHno N3MepeHnin byaeT 3aBUCETL OT:

- U3MeHeHUsa cogepXaHna 3arpAasHAroLLEero BelllecTsa B NMPOCTpaHCTBE U BPEMEHMN;

- OOCTYMNHOCTM AONONHUTENBEHOWU MHOpMaLUK;

- TpebyeMon TOYHOCTU OLEHKN.

[TpakTnyecknn npumep paspaboTkm MEeTOAUKN U3MEePEeHUn ANng npeaBapUTeribHOM OLIEHKN B paMKax
Ounpekte EC no kavecTBY BO3AyxXa npuBeaeH B oTveTe [0].

6 BbiOop ycTtpoucrtBa

6.1 UcTOYHUKKN NHpopMaLnn

BaxkHast HpopmMaLuns 0 xapakrepuctukax andpdysnoHHoro npodbooTbopHMKa MOXET ObITb NOMy4vYeHa U3
PA3NNYHBIX NCTOYHUKOB. K HUM OTHOCSATCA:

- pykoBoACTBO No akcnnyatauun (EH 13528-2, 5.10);

- onybnukoBaHHas peknamHasi TexHundeckast UHpopmaLuus;

- Hay4dHble N TeXHUYEeCKMEe NyOnmMKaLumn;
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- HauuoHanbHble U MexayHapoaHble ctaHgapTsl [11]—[15];

- MHdOPMaLMOHHbIN BronneTeHb «Auddy3noHHbIN gaTumk» 1), Beinyckaembln ¢ 1988 r. pabounmm rpyn-
namu, Hanpumep HSE/CAR/WG 5 (YnpaBneHne no Bonpocam oxXpaHbl 340p0Bbsl, 0€30NaCcHOCTU U OXpaHbl TPY-
na/Komutet no TpeboBaHMAM K npoueaypam aHanmsa/Padovasa ['pynna 5).

6.2 Bblbop npobooTOOpPHUKa

Bribop anddy3noHHOro npobooTbopHUKa 3aBUCUT OT MHOTUX pakTopoB. K HAM OTHOCATCA:

a) uenb U3MepeHUn (CM. pasaens), T. e.:

- obasaTenbHble U3MEPEHUS;

- NpeaBapuUTenbHble U3SMEepPeHUs;

- 0DBEKTUBHAA OLIEHKA;

- N3MepeHUd, OTNNYHbIE OT TeX, KOTOpble TpebyloTCcAa B COOTBETCTBUN C OCHOBONoONaratowen dupekTtin-
BoU [1];

b) ycTaHoBneHUe TpebyemMoro gnanasoHa UsMmepeHnn ¢ 0coboin CChlNTIKON Ha BpeMda oTbopa npob, npe-
aen obHapy)XeHUs1, CKOpPOCTb NOrMoLweHNUa U BO3MOXXHOCTU AOCTUXKEHUA paBHOBECHOIO HacklLWeHUa copbeHTa
B NpoboOoTOOPHMKE (CM. NpUNoXeHue B);

C) Tpebyemoe BpeMs 3KCNO3ULNU;

d) cenekTMBHOCTL MO OTHOLUEHUIO KonpeaendemMomMy rasy Unmnapy Mnu4yBCTBUTENbEHOCTb MO OTHOLLEHUIO
K MelwarLwmm razam n napam (EH 13528-1, 5.2);

€) COOTBETCTBYIOLLME NOKasaTenn KayecTa pesynbtaTtoB usmepeHun (EH 13528-1, 5.3);

f) YyBCTBUTENBLHOCTL NPODOOTOOPHUKA K BO3AEUCTBUIO YCINOBUW OKpyXKatoLen cpeabl (7.4), 0CODEHHO K
CKOPOCTUM NOTOKAa BO3AYXA;

g) COOTBETCTBYHOLIAA 3aLlUMTa OT HEONaronpUATHBLIX YCNOBUN OKpYXKatoLwlen cpeabl (CM. pasgen 8);

h) COOTBETCTBUE LLENU U3MEPEHUN, HanpumMmep pasmepa, Macchl NpobooTOOPHMKA, MPOACTIKNTENBHOCTH
oTbopa nNpob (cM. 6.4);

1) TpeboBaHUA K KBanndukalmm nepcoHana gnsa obecneveHnsa HageXHou paboThl, TEXHUYECKOTro obcny-
XXUBAHUA N TpagynpoBku (M. pasgen 10);

j) obwaa cToMmMocTb NpuodbpeTeHns, akcnnyaTaunum NnpodbooTOopHUKA, BKIOYadA rpaaynpoBKY U TEXHU-
yeckoe obcnyXxusaHue;

K) coOOTBeTCTBME TpebOBaHUAM K XapakTepucTtukam, yctaHoBneHHbiM B EH 13528-1, EH 13528-2 u
HaUMOHaNbHLIX HOPMaTUBHBLIX AOKYMeHTaX (CM. 6.4);

|} COOTBETCTBUE CUCTEME KaveCTBa, NpPUMeHAeMOoN Nonb3oBaTtenieM (CM. pasgen 11).

6.3 KOHKpeTHble NpUMeHeHunA

KOHKpeTHbIe NpUuMepbl NpuMeHeHUs AN dY3MOHHBIX NPODOOTOOPHUKOB ANS1 HEKOTOPLIX 3arps3HUTENEN
BO34yXa npueegeHbl B NPUNOXeHUN A.

6.4 CootrBercTBUe EH13528-1 M EH 13528-2

MapknpoBka «EH 13528» Ha npoaykumMm nnu B OTHOLLEHUM NPOAYKUUMN — 3TO AeKnapaunda O COOTBET-
CTBUW, NpeaocTaBndgeMas U3roToBuTenem, T. €. 3asdBneHne o COOTBETCTBUU TpeboBaHUAM EBPONENCKOro
cTaHaapTa, cgenaHHoe oT nnua U3roToBUTENd U caMmnm n3rotoButenem. [ pamoTHoe cocTaBneHne NnoaTBep-
XOeHWA siBNaeTca 06s3aHHOCTLIO NULA, 3aHUMaoLWEerocst 3TUM BOMNPOCOM.

7 MpuHUMNbI padboThbl

7.1 OcHoBHble npuHUUnbl guddysnoHHoro oréopa npob

Maccy aHanuTta, cnocobHoro andpdyHaAMpoBaTh Ha NOAXOASILW U COPOEHT 3a onpeaeneHHbIA MPOMEXKY-
TOK BpeMeHU, BLIMUCTAIT Nno dpopmMyne, NonyyeHHOM Ha OCHOBE NepBOro 3akoHa anddoysnm duka

_ A-D(pq—p2)-t (1a)
S l -

OTa hopMyna oTnn4aeTcs oT ToN, YTo npmuBeaeHa B 13528-2 (A.2), Tak Kak oHa OTHOCUTCA Kbonee obLue-

MYy cnydato, koraa p, MoOXeT ObiTb He paBHO Hynto. B ngeansHom cniydae p, paBHO MacCOBOU KOHLIEHTpaL MK

JaHHOro aHanuTa B Bo3ayxe 3a npegenamm gudpdysnoHHoro npobooTbopHUKa (p), a p, paBHO HYIHO (YCIOBUE

CHWXEHUA A0 HYNS). B 3ToM cnyyae ckopocTb Angpdy3noHHOro nornoweHus, A - D/I, 3aBUCUT TONBLKO OT KO3 -
puuneHTa andppy3nm gaHHOroc aHanurta n oT KOHCTPYKLUUK UCNoNb3yeMoro AndpdpysnoHHoro npobooToopHMKa.

m

D MoxeT 6bITb nony4veH B Health and Safety Laboratory, Broad Lane, Sheffield S3 7 HQ, UK.
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PucyHok 1 — Cxema npouecca gndphyanm

BxoaHoe oTBepcTme NpobooTOOPHMKA C NNoLWaabLo nonepeyHoro ceveHust A (pUcyHoK 1) B nonoxeHuun 1
onpeaensaeT Ha4yano AMdpdy3noHHOW 30HbI ANA aHanuTa ¢ MacCcoBOU KOHLLeHTpauueu p,. CopbeHT B B nonoxe-
HUW 2, KOTOPbIW OyAeT NOHWXKaTb MacCcoBYHO KOHLleHTpauuo aHannta p, (B uaeanbHOM cliyvae A0 Hyns) B
pesynbTarte copoLnn NN XMMNYECKOW peaKkLIMK, CIYKUT B KavecTBe ABWXKYyLLEeN cunbl andpdoysnn Ha ydyacTke
arnmMHon /.

Ha NMPaKTUKE CylleCTBYyET HECKOJIbKO CbaI(TODOB, NMPUBOAALLUMNX KOTKITOHEHWUIC OT WACAJIbHOTO CITyHdA, TdK
YTO.

_AD-ptk (1b)
S Z j

[TpnMeyaHne—KkMOXET 3aBUCETb OT COAEPKAHUA N BPEMEHU SKCNO3nUuKM (Cm. 7.3).

m

ObLwWwnn 0630p NPUHLMNOB, NOMOXKEHHBLIX B 0CHOBY ANddy3noHHOro otbopa npod npuseaeH B [16].
7.2 Pa3amMepHoOCTb ckopocTu AU py3UOHHOIO NornoLweHuns

[1ns naHHOW MacCcoBOW KOHLIEHTpaLUmM rasa unu napa p, B MUKporpammax Ha Kybu4ecknim MeTp, CKOpoCTb
anddysnoHHoro nornolieHms U BbluncnaoT no opmyne

U=s (2a)
pt

[TpyumevaHNH

1 XoTs ckopocTb nornowenunss U nmeert pasamepHOCTb €AMHUL 00bemMa Ha eAnHULY BPEMEHN, OHA HE OTPaXaeT
peanbHOe 3Ha4YeHne 06 bLEMHOro pacxoaa Bo3ayxa (aHanuTa B BO3ayxe).

2 CKoOpoCTb ANPPYINOHHOIO MOrnoweHUs O4YeHb YacTo Bbipa)atoT B nr/(mnp,u,‘1 - MUH). ITa eanHuua yaobra ¢
NPaKTUYECKOW TOYKU 3PEHUSA, NOCKONBbKY DONBbLIMHCTBO aHANUTUKOB, paboTatowmx B 06nactn oUueHKM Ka4ecTBa BO34yxXa,
NCMONb3YIOT ANS BbIPAXEHUS COAEPXKAHMUS B HEM rasoB U MapoB eavHuLy O0ObEMHOW A0NN — MUNNUapAHbIE O0NN
(Mﬂp,ﬂ,_1 ). 3aBUCUMOCTb CKOPOCTU NOrMOLWEHWS OT TEMMNEPaTypbl U AaBrneHus paccmoTpeHa Hnxe (7.4.1). Takum obpasom,
a5 3agaHHon 06 beMHOW AONM rasa unuv napa B BO3ayxe, BbIPXXEHHOW B MUNTMAPAHbLIX 40NAX, CKOPOCTb AN EHDY3INOHHOTO
NOrMnoLwweHUs BbIYUCTIAKT NO popmMyne

(y="s (2b)
Q-1
3 Bennuunel U'n U cBsasaHbl hopmynon:
U,_U~M-293~P. (3)
240-T-101

7.3 CmelleHue, o6ycrnoBrneHHoe BLIOOPOM HenageanbHOro copbeHTa

Xapaktepuctnkn gudpdysmoHHoro npobooTObopHMKa 3aBUCAT B 3HAYUTENbHOWN CTerneHun oT Bbibopa n
MCronb3oBaHWA noaxodsailero copbeHrta. B cnyyae BbicokoaddeKkTMBHOro copbeHTa MmaccoBasa KOHLUEHTpa-
LIN, COOTBETCTBYOLWAsA OCTaTOYHOMY AaBMNeHNI0 HacbILLEeHHOro napa oTbnpaemMoro KOMnoHeHTa Ha NoBepX-
HOCTW copBeHTa (MaccoBas KOHLEHTPaLWS Ha KOTOPON COCTaBNsAET p,), ByaeT odeHb Mana no CpaBHEHUIO C
MaCCOBOW KOHLIeHTpaLen aToro coeanHeHnsa B atTmocdepHoM Bo3ayxe. [MonyyeHHasa ckopocTb NOrMoLLEeHUS

v
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byneTt 6brnska K 3Ha4YeHUo B aearibHOM paBHOBECHOM COCTOSIHUN, KOTOPOE MOXET BbITb BbIMMCIIEHO HA OCHOBE
reoMmeTpun NpodbooTdbopHUKa n kKoadduunenTa anddysnm aHanuTa B BO3ayxe.

B Tom cny4dae, koraa ncnonbsyetca ManoaggeKkTuBHbi copbeHT, p, B popmyne (1a) He byaeT paBHO
HYItO N OTHOLLIeHNe m /tbyaeT yMeHbLUaTbCA co BpeMeHeM oTbopa npob. B gopmyne (1b) koadppuLIMeHT Kk 3Ha-
YUTENBHO MeHblUe eaAnHnLLI. IoaTomy U B popmMmynax 2 Takke byaeT yMeHbLIATLCS CO BpeMeHeM npu otbope
npo6. MaccoBasi KOHLeHTpaLus oTOUpaeMoro 3arpsisHAoLLIEero BelecTBa MOXKET Takke (B MeHbLUEW CTENEHN)
BNMNATL Ha oTHoweHue m./t n, cnegosartenbHo, Ha U. CTeneHb 3TOro BNUAHUA 3aBUCUT OT BUAa N30TEPMBbI
agcopouUnn And KOHKpeTHbIX aHannMTancopbeHTa MmMOoXKeT ObliTb BblYMCEHA C MOMOLLbH KOMMbIOTEPHbIX MO e-
nen[17], [18].

Opyrum nposaBneHnemM aHanorm4yHoro BNUAHNA siensietca obpartHaa agudpdpysuna. OHa nponucxoguT Toraa,
Korga Ccnyctsl HekoTopoe BpeMst nocne Hadana otbopa npob gaBneHMe HacbIWEHHOro napa aHanuTa Ha
TOBEPXHOCTU copbeHTa, Ha KOTOPOW MaccoBas KOHLEHTpaLua aHannTa JoCTUraeT YpoBHA p,, OyaeT bonbLue
10 CpaBHEHUIO C MacCoBOW KOHLUEHTpaueun aHannTta B oKpyKatoLwem Bo3ayxe, p4, Hanpumep, ecnu cHavana
YCTPOWUCTBO OTOOpa Npob 3KCNMOHUPYHOT B cpede C BbICOKMM COAEPKaHMEM, a 3aTEM B cpede ¢ bonee HU3KUM
NN da)ke HYyNeBbIM cogepXaHnem aHanuta. Takou peXXMM 3KCNo3numMmnm MOXET BCTpeYaTbCs Ha NpaKTuKe, U
3HaveHune nobon BHECEHHOW NOrpeLllHoCTU ByaeT 3aBUCETb OT TOrO, B Kakoe BpeMs HabNOaeTCs BbICOKOE
cofep)XaHue aHanuTa B KOHTPONMPYEMOM BO3AyXe: B Havane, cepeguHe Unun KoHue nepuoaa otbopa npoo.
ITO siBNeHne geTtanbHo obcyxaanock baptnn n ap. [19]—[21], n Bbino npeanoXeHo NpocToe NcnbiTaHne [22]
ONd OLLEeHK MakcuMarnbHOro oXXngaemMoro cMelleHUa MeXxay skcnosnuumen B cpeae, rae cogepXaHue sarpas-
HATENS1 MEHAETCA UMMYNbCHO, UM B cpeae € NOCTOAHHLIM codepXXaHUeM 3arpsaAs3HUTens, 4To OObIYHO AaeT
OLEHKY cMeLlleHUsa KannbpoBKK NpobooTbopHKKa. AcneiTaHne, cocTosiLee B aKCnosnunm npobootbopHuka B
cpene C BbICOKUM coaepXaHueM 3arpsisHuTensi B redeHne 30 MUH, Nocne Yero ero skCnoHUpyoT B cpeae YACTO-
ro Bo3ayxa B TeveHue 7,5 4, yctaHoBNneHo B EH 838. OaHako cuutaeTcd, 4To Ang atMocgepHoro Bosgyxa
(EH 13528-2, 7.3.1) peXXum 3kcno3nlnn B TeveHne YepeayroLlmnxca paBHbIX NepuogoB 3KCNo3nLUA B cpeae ¢
BbICOKAM 1 HA3KM codepKaHUeM 3arpasHUuTens aAns uukna npogaomknutenbHoOCTbo 24 4 iBndeTcsd Hanbonee
TUNMYHBIM ANA nNpeanonaraeMorc NpUMeHeHusa TaMm, rae xapakrepHbl U3MEHEHUsS cogepKaHna B TedyeHue
cyToK. OueHKy obpaTHOW AN P y3nn TakKe MOXHO NONYUNTb TEOPETUYECKU C MOMOLLLIO ModennpoBaHms [18],
[23].

[ToaTOMY XenaTenbHO BblOpaTbh COPOEHT C BbICOKOWU COPOLMOHHOW €MKOCTbIO U HU3KUM OaBfIEHUEM
HaCbILLEHHOrO nNapa copoupyoLlero Mmatepmana unm npoaykra peakuun, obpasylolerocsi B pesynbraTe peak-
LU C XUMYECKN aKTUBHBIM COPpBEeHTOM.

7.4 YcnoBusA oKpyXxawLeun cpeabl, BIUAKOLLUE Ha XapaKTepPUCTUKU NPpOoOOOTOOPHUKA
7.4.1 Temnepatypau gaBrneHue

OnsanaeansHoro Angpdy3snoHHOro NpobooTdopHMKA 3aBUCUMOCTL U OT TeMmnepaTypbl U AaBNeHUs onpe-
agensieTca pyHKUMeN ko uumeHTa andpdysnm aHanuta, Kotopad sagaeTtca PopMynon

D = (T, p-1), (4)

roe 0,5<n<1,0.
CnepoBaTenbHo, 3aBUCUMOCTb U, B CM3/MUH UNU 3KBUBANEHTHBIX eAuHULAaX, OT TeMmnepaTypbl 1 AaBne-
HUA MOXXHO 3adaTb OPMYION

U=f(T*1, P, (5)

Ecnn U nepeseaeHo ¢ ncnonbsosaHnem dopmynsl (3) B eguHuubl U’ nr/(mnpa=1 - MuH) nnn sksmusanes-
THble, TO 3aBUCUMOCTb 3a4aeTcAa popMynon

U'=1fT"). (6)

B nocnegHem cny4vae ata 3aBUcMMOCTb OyaeT coctaBnsaTs oT 0,002 oo 0,004 K-1.B cnydyae HengeanbHO-
ro andppysmoHHoro npodbooTbopHUKa, 3aBUCUMOCTL U’ OT TeMmnepaTypbl MOXET OblTb CKOMMNEHCUPOBAaHA 3a
cHeT TeMnepaTypHoOn 3aBUCUMOCTU KoadbnumeHTa agcopbunm aHanuta [24]. B ntobom crniydae anst npaBusb-
HOMO NpUMeHeHUa popmyn 2a 1 2b HeobXoaAMMO 3HaTb TOYHbIE 3HAYEHUSI cpeaHen TemnepaTypbl N AaBNEHUS
BO Bpemsl oTbopa npod.

7.4.2 BnaxHocCTb

BbicoKaga BNa)XHOCTb MOXET NOBMUATbL Ha COPOLIMOHHYIO eMKOCTb r’MapodnUbHbIX COPOEHTOB, TAKMX KakK
aKTUBUPOBAHHLIN Yroflb U MONEKynApHble cuTta. [Npr 3ToM 0ObIMHO NPOUCXOAUT YMEeHbLUEHNE BpeMeHU oTobopa
npo6 (Npn 3agaHHOW KOHUEHTpaUWUn) 40 AOCTUXKEHMNS cOpOEeHTOM HacklWeHus, koraa otbop Npod cCTaHOBUTCS
HEJTMHEeNHbIM U3-3a TOTo, YTO YNeH p, B popmyne (1) cTaHoBUTCA 3HAYNMbIM. BbicOoKasa BNaXHOCTb MOXET TakK-

8
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Xe UBMEHUTb PeXnUM copbLnn Ha SKCMNOHUPYEMBIX BHYTPEHHUX CTEHKaxX NpobooTOOPHUKOB TpybYaTOoro Truna
NN 3aLLUTHOM ceT4YaTOM PUNbTPe, 0OCODEHHO eCrnn NPOUCXOAUT KOHOEHCAL LS.

7.4.3 HecTaHOapTHbIe yCNOBUA

[1lpocThle cneacTBUA U3 3akoHa PUKa NpeanonaraoT Hann4me paBHOBECHOTO COCTOSIHUA, HO NPU NMPpaKTU-
YecKoM MnpuMeHeHnn AnddPy3noHHBIX NPOOOOTOOPHUKOB YPOBEHbL COAEP)XaHUS 3arps3HALLNX BELWeCTB
MOXET U3MEHSTLCA B LUMPOKOM AnanasoHe. B CBS3U C3TUM BO3HUKAET BONpoC, OyaeT nMnpobooTOOPHUK BbIAA-
BaTb AEUCTBUTENbHbLIN UHTErPUPOBaHHLIN OTKNUK (De3 yueTa adhdpeKkToB copbeHTa, cM. 7.4.1) unn dyaeT npo-
NCXOOUTb MPOCKOK NPOMEXYTOUHBIX KOPOTKOXMBYLLMX XUMUYECKNX COeANHEHUA OO TOro, KAk OHWU MO Obl
ObITb YNTIOBNEHBLI COPOEHTOM. 3Ta Npobnema bbina paccMmoTpeHa cTeopeTudeckon [19], [25]—[27] n npakTndec-
koW [28]—[29] TouekK 3peHnst 1 ObINO NOKa3aHo, YTO ee MOXHO He paccMaTpuBaTh, ecnun obLee BpeMsa oTbopa
Npod 3HAYMTENbHO NPeBbIWAET (B AeCsATb pas) NOCTOsIHHYIO BpeMeHn Anddpy3noHHOro npobooTbopHUKa T.
[TocTosiHHaa BpemMeHn AnpdPysnoHHOro nNpobooTOOPHUKA — 3TO  BPEMSA  HaXOXOEHUS  MOJEKynbl
3arpgasHswoLlero sewectsa B AMPPY3IMOHHOM crnoe. 3Ha4YeHne 3ToM BENUYUHBLI BEIMUCAKT NO popMyne

_ 17 (7)
>
[Onst 6onbLlUMHCTBA CEPUINHO BbINycKaeMbixX NpobooTbopHnkoB tcocTtapnsietotr 1 ao 10 c.

T

7.4.4 BnuaHne cKopocTu NOTOKa Bo3ayxa

7.4.4.1 BnnaHmne HN3KOU N BbICOKOW CKOPOCTU BETPA

CKOpOCTb M HanpaBneHue BeTpa (Ansi npobooTbopHUKaA — CKOPOCTb HAaberatoLlero noToka n opueHTaLns
NpobooTOOPHMKA) MOTYT BNUATL Ha XapaKTepUCcTUKKN AN py3NOHHOTo NpobooTOOPHMKA, MOCKOMbKY OHU BIUSI-
0T Ha appeKkTUBHYIO ANUHY NyTn Andpdysnn [30]—[33]. MIHTeHCMBHOCTL NornoweHnsa aHannTta npodooTOOPHU-
koMm [dbopmyna (1)] ecTb dyHKUMA ANMUMHBL [ 1 nowaan nonepevyHoro cedeHnst andysnMoHHON 30HbI
npobooTbopHMKa. HoMUHanbHas anuHa nytn andpdoysmm onpeaensieTca KOHCTpyKumnen npobooTdbopHmMka u
paBHa PacCTOSAHUIO MeXAy NOBEPXHOCTLIO COpOeHTa N BHELWLHEW NOBEPXHOCTLIO NpobooTbopHKMKa. Nnowaab
NonepevyHoro ceYeHnsa TakKe onpeaensieTcsl KOHCTPyKUMen npobooTObopHMKa, 1 ecnn nonepeyHoe cevueHune
andpdpy3noHHOM 30HbI HE NOCTOSIHHO BAOMNb €€ ANUHbI, TO 6epyT nnoLwaab nonepeyHoro cevyeHumsl, COOTBETCTBY-
loLLY0 caMon y3konyacTn. OddekTnBHasa AnnHa [ He obasaTenbHo byaeT paBHa HOMUHANbLHOW ANTMHE N MOXKET
ObITb DOMbLUE UM MEeHbLUE B 3aBUCUMOCTN OT OOCTOATENLCTB.

B ycnoBmax HU3KOU CKOPOCTU BeTpa apdpekTuBHaa gannuHa nyt andpdoysnm MoxeT yBenmndmeaTbes [32],
[33]. DTO CBA3AHO C TEM, YTO MEeXAY HEMOABWMKHBLIM BO3AYXOM BHYTPU NpoOOOTOOPHMKA U NOABWMKHBIM BO3QYXOM
CHapPVYXU cyllecTBYeT «norpaHnu4vHbei cnon» [30], [31], ToNnwmuHa KOTOPOro BHOCUT BKNaa B 3 eKTUBHYIO TONLLM-
HY Anddy3nMoHHON 30HbI L B AeNCTBUTENBHOCTM 3a nNpeaenamm npodbooTdbopHMKa CyLLecTBYEeT nepexoaHas
obnactb Mexay croem HenoaABWXKHOro 1 NOABWKHOIO BO34yXa, YTO 9KBMBANEHTHO AONONMHUTENbHON AnnHe (Af)
CNOA HENOABWXKHOIO BO3AyXa, KOTOPYH HEOBXoANMO BKIHOUYNTL B 3HaYeHUe /. 3HaveHne Al 3aBUCUT OT BHELLHEN
KOHCTPYKUMX NpobooTOopHKMKA. OHa Takke YMEeHbLLIAETCH NMpu yBeNMUYEHNN CKOPOCTU NOTOKa BO3AyXa. 3Ha4M-
MOCTb 3TOWN BENMUYUHBLI 3aBUCUT OT HOMUHAaNBHOIO 3HaYeHUs anuHbl Nyt anddysumn npodbooTbopHuka. Noatomy
CKOPOCTbL MOTOKA BO3AyXa OyaeT okasbiBaTb HE3HAYMUTEIbHOE BNUAHNE B cnydae NpobooTOOpHMKA ¢ Manou Nno-
LLlIadb6o NonepeyYHoro cevyeHus U AnMHHOM BHYTpeHHeW Bo3ayLLHOW 30HOU U 3HaYnTenbHoe BNUAHNUE — B Criy4vae
KOPOTKOro NpobooTOopHMKA ¢ 6ONLLUCK NMoLWaabio NoNepeYHoro cevueHns. 31O ObINO BLIABMEHO NMPpU NpakTU4vec-
KNX UccneaoBaHuUsiX U NpoaeMoHCTPUPOBaHO ANnst NpobooTOOPHUKOB € NnepemMeHHon annHon [32], [33]. H1uskue
CKOPOCTWN 0TOOpa Npob HabnoaarTCHa NPU HU3KUX CKOPOCTAX MNOTOKA BO34yXa, HO MOBLILWAKTCH A0 3HAYEHUS,
COOTBETCTBYIOLLEro NnaTo, koraa BnuaHne norpaHnYHoro cnod CTaHOBUTCA HE3HaYUTENbHBIM.

B ycnoBumax BLICOKUX ckopocTen BeTpa adpdpekTnBHaa TonwmnHa andpdpysnoHHOU 30HbI MOXET YMEHb-
lwaTbcd [34], [35]—[40]. 310 cBA3AHO C TEeM, UTO BHELLHMEe NOTOKU BO3AYyXa C BbICOKOW CKOPOCTLIO BO3MYLLLAIOT
ero HenoaABWXKHLIN CNOW B NpobooTOOPHMKE, YTO YMeHbLUaeT 3 PeKTUBHLIN pa3mMep BO3AYLLIHOW 30HbI HA 3Ha-
yeHue Al. 3HaveHne A/ Mano npu ycnoBun, YTo OTHOLLIEHWE AJTMHBI BO3AYLWHOMN 30HbI NpobooTOOpHMKA Kee Ana-
METPY cocTaBnsaeT oT 2,5 Ao 3 [34] unn nm MOXHO npeHedbpeydb, UM 3HAYUTENTbHO YMEHbLUIUTL, NPUMEHSIS
3aLlUTHBIN ceTyaTbin PUNLTP, HANPUMEP N3 HEPXAaBEKLWEN CTanun, UM NOPUCTYIO NMAacTUKOBYHO MeMbpaHy.
ANbTepHaTUBOW 3alUTHOMY PUNLTPY SABNSETCH NnoMelleHne npodbooTOopHUKA B 3aLLUTHOE YKPLITUE, HO B
3TOM cny4ae OHO AOMKHO NONTHOCTLIO OKpYXKaTb NpobooTOOPHUK (CM. Takke 8.4).

Takmum obpasom, obllee BO3AENCTBUE CKOPOCTU MOTOKA BO3ayxXa onuckisaeTcst Kpneon (cM. EN 13528-2,
7.4, pucyHok 1).

7.4.4.2 3aBUCUMOCTb XapaKTepUCTUK NPOOOOTOOPHMKA OT KOHCTRYKL MU

Ha xapakrepnucTukn npodooTOOPHUKOB TPYOYaTOro TUNa 0ObIMHO HE OKa3bIBaOT BUAHWE HU3KME CKOPOC-
T NOTOKa Bo3ayxa [25], [41], [42], HO Ha XapaKTepUCTUKN NPODOOTOOPHUKOB, UCTMONb3YEMBLIX O3 3aLLUTHOIO
punnbTpa, MOTyT NOBNUATL BLICOKUE CKOPOCTU NOTOKA BO3AyXa.

[MpobooTOOPHUKN TUNA Benaxxa 0bbIMHO UMEtT BOMbLUYIO Mo aAb MOBEPXHOCTN U HEBONbLLYHO BO3AYLL-
HYHO 30HY, MO3TOMY CKOPOCTb NOTOKA BO3AyXa MOXET oKasbiBaTb DOfbLUEe BIMAHNE Ha NX XapaKTePUCTUKA Mo
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CPaBHEHUIO C TPYBUaTLIMU MPOBOOTOOPHUKAMM U ANA HUX TpebyeTcsa MUMHUMAanbHasi CKOPOCTb NOTOKA BO3AyXa
B ppoHTanbHOM ceveHunm ot 0,5 o 0,2 m/c [43]—[46]. Ha HekoTopble NpobooTOopHMKN TUNa Benaxa ¢ Henoa-
xoadaulen 3allnuTon TakKe MOXKeT OKasblBaTb BNUSHME BbICOKaA CKOPOCTb NOTOKa Bo3ayxa [42], [44], [47].

Ons andpdpy3noHHbIX NPpoboOTOOPHUKOB C KpYrNbiM ceveHnem [48], [49] Heobxogmma MUHUMaNbHas CKO-
POCTb NOTOKA BO3AyXa B PpOHTaNbHOM ceveHUn nprudnmnsntenobHo 0,25 Mm/c.

7.4.5 TpaHcnopTupoBaHue

[nsa 6onbWMHCTBA NPOBOOTOOPHMKOB HEODXOAMMO TPAHCNOPTUPOBAHUE ¢ MecTa oTbopa nNpob B aHaNm-
TUYECKYHO TabopaToputo, MO3TOMY BaXXHO, YTODLI BO BPEMSI 3TOI0 NpoLecca coxpaHsanach LLenocTHOCTb Npobbi.
PekomeHayeTcsa cobntogath crneaytolme Mmepbl NpeaoCTOPOXKHOCTI:

a) obecnevmBatoT, YTOOLI BCe coeMHEHNSA DObINM AOCTATOUYHO repMeTUYHLIMK ANA NpeaoTBpalleHus
nonagaHus 3arpsasHeHnUsa Mnuv noTepu Npodbbl BO BpeMs TpaHCNopTUPOBaHUA: MeTannonnacTukoBble coeguHe-
HUSA MOTYT MPUBECTU K NOTEPAM NPU 3HAYUTENBHBIX U3BMEHEHUSIX TEMNEpPaTypbl;

b) nomewatoT NPobOOTOOPHUKU B 3aKPbITbIE KOHTENHEPLI N3 MHEPTHLIX MaTepunanoB ANd CBEAEHUS K
MUHUMYMY NnonagaHns 3arpa3HeHnst U3BHE;

C) npu nepepo3ke nNpob aBmaTpaHCcnopToM obecrne4ynBaroT, YTOObl OHU HE Nonagany B paspekeHHYo
cpeny, Hanpumep B baraxHom oTAeNeHNH;

d) nsberaroT BO3AENCTBUSA BLICOKMX TEMMNEPATYP BO BPEMSA NEPEBO3KA, HANPUMEP B baraxkHMKe aBTOMO-
oung;

€) Mo BO3MOXHOCTU coaepXKaT npodooTOOPHUKM BAANN OT UCTOYHUKOB 3arps3HEeHNs, Hanpumep TONMuB.,
MNP HA3KOW TemMnepaType U BNaXKHOCTU, nsberas koHaeHcaumnm Ha npobooTOopHMKE.

ObecneunBatoT, YTOOLI BMECTE ¢ NpobamMn TpaHCNopTUPOBalIUCh COOTBETCTBYOLME XONOCThIE NPOOLI
Taknum 0bpas3om, 4Tobbl MOOOKN 13 BblLLenepevncneHHbIX akTopoB MOXHO BbINO MAEeHTUMULMPOBAaTD.

8 3awmTa oT HedNaronpUATHbLIX OKPYXKaroLWNX YCITOBUIA

8.1 O6wme nonoxeHun

[Mpuy NpakTU4eCckoM UCNOMb30BaHNM NPOBoOTOOPHNKOB HEOBXoANMO 0bpaLlaTh BHUMAaHWUE Ha TPU OCHOB-
HbIX ddaKTopa: CKOPOCTb MOTOKA BO3AyXa, 3alumMTa 0T 0CaaKoB 1 6e30nacHOCTb.

8.2 CKopocTb NOTOKa BO34yXa

[ToTeHUManeHoe BNUsiHME CKOPOCTU NOTOKa Bo3AyxaonnucaHo B 7.4.4. YcpeaHeHHble 3a Mecsl, 3Ha4YeHUS
CKOpPOCTM BeTpa B EBpone HaxoasaTcd B AgnanasoHe oT 1 go 10 m/c [50], HO MOryT BpeMeHHO NOHMXKAaTbLCA A0
0,5 M/C Npun CTabUNbHBIX METEOPONOTMYECKUX YCNOBUSIX (MHBEPCUSX) /NN B AONMHAX rOpHbIX panoHoB [50],
[51]. Bonee TOro, No KpamHen mepe, ANt BbIOPOCOB MoKalbHbIX UCTOYHUKOB codep)XaHue 3arpsaAsHAoLLMX
BELLleCTB 0OpaTHO NPONOPLUCHANbHO CKOPOCTU BeTpa [52], nosTomy ntodag olmnbka oToopa npod npu HU3KMX
CKOPOCTSIX BeTpa byaeT yBenn4nBaThCs AN CpeaHEeB3BELLEHHOro no BpeMeHn pesynbrarta.

Ecnn npobooTOOPHUKM HAXOOATCA Nod BO3AENCTBUEM MOTOKOB BO34yXa C HU3KOW CKOPOCTLIO, TO HEODXO-
aMmMo obecneymBatb HEKOTOPOE AOMNOMHUTENbHOE ABWXKEHWE BO3ayXa. ITO MOXET ObiTb AOCTUTHYTO C
MOMOLLIbIO HEDONMBLLIOTC BEHTUNATOPA ANS NMPUHYAUTENBbHONO HarHeTaHus BO3ayxa, XOTH Npu 3TOM He byaeTt
cobntogeHa camMma Uerb MPUMEHEHUS «NacCUBHOMO» NpobooTOopHUKA, HO NMPU UCNONb3OBaHUM B CTpaHax ¢
FOXKHBIM KNMMMaTOM MOXKET 0Ka3aTbCsl NONe3HbIM. B KavecTBe anbTepHaTUBLI NPOBOOTOOPHUKN MOTYT ObITb NOA-
BELLUEHbI HA TOHKOW HATW ANs1 YyCUNMEeHUA BNUSAHUSA cnabbixX ABUXKEHUIN Bo3ayxXa [53].

[MoaobHbIM 0Dpaszom Ansa npodooTOOPHUKOB, HAXOAALWMXCA No4 BO34EeNCTBUEM BbICOKUX CKOPOCTEN BET-
pa, HeobXoaAMMO HEKOTOPOE ocnabneHne CKOPOCTU NOTOKA Bo3ayxXa. [laxe ecnu oXKnaaroTcad YyMepeHHbIe CKO-
PDOCTU BETPA, MOTYT BO3HUKHYTL NpobemMsbl, eCnn npobooTOOPHUKN pacnonoXXeHbl CAULLKOM ON3KO OT 34aHUN
MNN APYrMxX NpenaTcTBUA. MNpun pasmeweHnmn npobooTdopHMKa (CM. pasgen 9) HeobxoanUMo NPUHATL BO BHUMa-
HUe pasMep 1 MecTonoNoXeHne NPenaATCTBUA(UN).

8.3 Ocagku

3awmTa oT ocagkoB uMeeT BorbLUoe 3HavYeHune And npobooTOOPHUKOB BCeX TUNOB. oAb UM pacTasiB-
LLIMIA CHEer MOryT 3abnoknpoBaTb pabodyto NoBEPXHOCTb NPpobooTOopHMKa, 0cobeHHOo B crydae Tpyd4aTbIX NMpo-
00OTOOPHUKOB, OPUEHTUPOBAHHBIX BEPTUKANBbHO paboyer NoBepXHOCTbIO BHU3 (Takoe NosioXKeHne ABnsaeTcs
oObIYHBbIM 4119 NpeJoTBpaLLeHUa nonagaHnsa TBepablx YacTul,).

8.4 ObecnevyeHue 3aLLUTHI

Bo n3dbexaHne npodbnem, onucaHHbIX B 8.2 1 8.3, NICNONb3YIOT 3alMTHOE YKPpbITUE. 3alLUTHOE YKPbITUE
OOIBKHO ObITb ONTUMN3UPOBAHO B COOTBETCTBUM C TUNOM NPODOOTOOPHMKA C y4ETOM crneayiolmnx gakTopos:

- 3allUTHOE YKpbITUE ACIMKHO NpeaoTBpallaTek BO3OAeUCTBUE BbICOKMX CKOPOCTEN BeTpa M OCaaKoB Ha
NpoBOoOTOOPHUK, HO HE AOIIKHO NPEensiTCTBOBATb adeKBaTHOMY 0OMeHy BO3ayxa ANs NonyyYeHUs sHavYeHuu,
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npeacTaBUTENbHLIX ANS aHaNMM3NpPyeMoro Bosayxa, n obecneymBaTbh BeINONMHEHNE TpeDboBaHNA K MUHUMATTb-
HOW CKOPOCTU BETpPA;

- KOHCTPYKLKUSA 3aLUTHOrO YKPbITUA U NpUucnocobieHne ans pasmelleHns npodbooTbopHUKa He AOMKHI
OKasblBaTb 3HAUYUTENbHOE BUSAHNE HA CKOPOCTb AN dY3INOHHOro NornoweHusa npobooTdoPHUKA;

- KOHCTPYKLMSA, MOBEPXHOCTb N LBET 3aLUTHOIO YKPbITUSA ACIMKHBI ObITb TAKUMUN, YTOOBLI 0BecnevmBanoch
cBeJeHne K MUHUMYMY MOBbILLEeHUS TeMnepaTypbl N3-3a BO3AENCTBUA NPSAMOro CONMHEYHOTo U3nyYeHus.

ANbTepHaTUBOW 3aLLUMTHOMY YKPbITUIO ABNAETCS YCOBEpLUEHCTBOBaHMe AU Py3nMoHHOro NpobooTodOop-
HUKa. Hanpumep, anddysnoHHas Hacagka npobooTOOPHMKA Tpydb4aToro Tuna MoXeT ObITb CHabXXeHa antoMuU-
HUEeBbIM 0DOAKOM ANA NpeaoTBpaLleHnst bnokposaHus AndPysmoHHON NOBEPXHOCTM A0XAEeBOW BOAOK [55].
OOHaKko 3TO MOXET MPUBECTU K MUBMEHEHUIO XapaKTePUCTUK NMPobooTOOPHUKA B OTHOLIEHUU TpeboBaHMA K
MUHUMalTbHOW CKOPOCTKM NOTOKA BO3ayXa.

8.5 bezonacHoOCTb

BesonacHoCTb — 3TO Takke 0gnH N3 OCHOBHBLIX (DaKTOPOB, MOCKONbKY NPOBOOTOOPHUKN, SKCNOHNPOBAH-
Hble ONUTEeNbHOE BpeMs B ODLLECTBEHHBIX M MHOTOMIOAHBIX MecTaX, ABMAITCH 0bbekTaMu KpaXkm 1 BaHOanmna-
Ma. [MpobooTOOPHUKA OOMKHBLI BBITb MO BO3MOXHOCTU pasMelleHbl BHe 30Hbl AOCSAraeMocTi ONs Noaen,
OOTDKHBI ObITb HE3AMETHbI U/UN UMEeTb BHELLHWUA B1A, AeNatoLWmn NX NOXOXKNMU Ha KaKon-nubo apyron npea-
MEeT, HanpuMep « CKBOPEYHUKY.

9 PacnonoxeHue Toyek oTtoopa npo6t

Uncno, MecTononoXeHme NBbICOTY TOUEK 0TOOpa Npob BLIOMpaoT B 3aBUCMMOCTU OT 3a4a4Y1 USMEPEHUN,
KOTOpLIE, Kak crnegyeT oXuaaTbh, 4aayT OTBEThI HA cneLluanbHO NocTaBNeHHbIE BONPOChl. Toukn oTbopa npod
BbIOMpAOT B Ha4Yane nporpamMmmel UI3MepeHnin n He MEHSIIOT MPK ee BbINONHEHNUN.

Toukn oTbopa Npod pasmeLwlatoT Ha paccTOsIHUK, NO KpanHen mepe, 1 M OT 34aHU UK APYrMX KPYMNHBbIX
npenaTcTBUAN ANA NpegoTBpalleHna MeCTHbIX BO3MYLLUEHUN BO3ayXa, ecrnii He yCcTaHOBMNeHo apyroe. BricoTa
TOYKU 0TOOpa Npob aomkHa cocTaBnAaTh 0T 1,5 40 4 M; pasmelleHue npodbooTbopHMKa Ha BLICOTE, NO KpanHen
Mepe, 2,5 M byaeT NnpensaTcTBOBaThL Kpayke U BaHAanusmy. NsberatoT pasmelleHns npobooTdopHMKA B HEMNOC-
peaACTBEHHOW ONMU30OCTU OT AEPEBLER, KYCTAPHUKOB U T. A. ANdA CBEAEHUSA K MUHUMYMY BITUAHNS MECTHOIO OKPY-
XEeHNA N NPpUYNHAKLLMX Bped HAaCceKOMbIX.

10 TpeboBaHuA K 00Oy4YEeHUIO NepcoHana

[Ons1 paboTbl Ha 6ONLLIMHCTBE NMPUBOPOB orepaTopbl N NULLA, OTBETCTBEHHLIE 3a TEXHUYECKOE OBCNYXU-
BaHWE M rpagynpoBKy, A0mMKHbI BbiTb 0by4eHbl. OaHako ans BeeaeHuns aAndpdy3noHHbIX NpodooTOOPHUKOB B
aKcnnyaTtauuto He TpebyeTcsa obyueHHbIN cneunanincT, NPy ycnoBUn, YTo AOCTYMHO MOHATHOE N O4HO3HaYHOoe
pykoBOACTBO No akcnnyaTtauum (EH 13528-2, 5.10) nno aTomy noBoAy caenaHo CBOEBPEMEHHOE OMNoBeLLeHNE.
MUHUMYM NpaKkTUYECKON NoAroTOBKM 0bs13aTeneH Ans BCcex onepaTtopoB ANd npeaoTepalleHUs Takmx obLmx
OLLUNOOK, KaK KypeHu1e BO BpeMsi paboThl, NpoBeaeHne paboT HenocpeacTBEHHO OKOMNO aBTOMODUIIA C BKINHOYEH-
HbIM ABUraTesieM, KacaHue nanbuamMmn BHYTPEHHUX MOBEPXHOCTEN NPobOOTOOPHUKA NN NCMONb30BaHUE bno-
MacTepoB A1 MapKUPOBKU.

TexHunveckoe obcnyxmsaHue BaxkHo ang Andppy3moHHbIX NpobooTOOPHUKOB HE MeHbLLE, YeM ANA APY-
TMX YCTPOWUCTB, M 0Ccoboe BHUMaHWE creayeT yaensTb cneayrowemy:

- ANS MHOTOKPaTHO MCNOSb3yeMbiX NpobooTOOPHMKOB obecneunBatoT, YTOObI CHapPsSPKEHHBIN NMPOBoOoT-
DOPHUK ObIN HEMOBPEXAEHHBIM, YACTBIM UK NMPU HEOBXOAUMMOCTU 3aMEHSAT ero Ha HOBLIN;

- obecnevymnBatoT, YTODLI BCEe KOMMOHEHTLI NPoH6oOTOOPHUKA HE BbINN 3arpsA3HEeHb!;

- obecne4ynBaroT, 4YTOOLI NPOBOOTOOPHUKN Kcnonb3oBannucb B cooTBeTcTBUM ¢ EH 13528-1 un
EH 13528-2;

- obecne4ynBaloT, YTOOLI NPOOBOOTOOPHUKN UCMONL30BANUCE B Npeaenax cpoka roqHoCTU, pekoMeHaye-
MOIC N3rOTOBUTENEM.

11 ObecneyeHue KayecTBa

[nsa npaktndyeckoro npumeHeHus paspabaTtbiBaloT nnaH obecrnevyeHUsa KadecTBa MO TEXHUYECKOMY
obcnyXunsaHuto n rpagynposke npobooTbopHMKoB. [Ana obecnevyeHuns kadecTBa HeoOXoaMMO:

a) paspaboTka ctaHaapTHOW paboden npoueaypbl (CPI);
D) XypHan Ncnonb3oBaHUs Ang npodbooTOOPHMKOB, UCNOMb3YEeMbIX MOBTOPHO;
C) XpaHeHue 3anncen 0 NPOCNEXNBAEMOCTU KalMOPOBKMU;

11
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d) coxpaHeHue NCXOAHLIX AaHHbIX B COOTBETCTBUM C TpeOOBaHUSAMN CUCTEMbI Ka4eCcTBa U APYron CUC-
TEeMBbI:

€) UCNONb30oBaHUE YHUKANbHOW CUCTEMBLI HyMepaLuum nNpodbooTOOPHUKOB. MOBTOPHO UCMNOMb3yEMbIE
NpoBoOTOOPHUKN AOMKHBI UMETb CTONKYIO K MUSHOCY MapKUPOBKY:;

f) B 3aBUCUMOCTU OT LEeNnu U3MepeHnA B3siTUe COOTBETCTBYIOLWLErro YMcna XONoCcThiX Npob B NofeBbIX
YCIOBUSIX N MOBTOPHLIX NMpob (Hanpumep, 10 % obuiero yncna npod);

g) perynsapHasi npoBepka cKopocTn Andpdy3noHHOro otbopa npob, Nno KpanHen mepe, oaunH pas BO Bpe-
M KPpYNHbIX obcneagoBaHnit (AN BHYTpeHHeW cucTeMbl obecneveHus kadectsa). OHa MoXeT ObITb caenaHa
MPM 3KCNO3ULIMN NPobooTOOPHMKOR B NabopaTopun B cpeae CTaHAaPTHLIX MapoBo3AYLLUHbIX CMecen UNn nyTem
CpaBHEHUS pe3ynbTaToB U3MEPEHUA, NONYYEHHbLIX B NabopaTopun, NN B NOMNEBLIX YCNOBUSIX, C pe3ynbTaTa-
MW, NONYyYEeHHBIMWN HEe3aBUCUMbIM MEeTOA0M (Hanpumep, MeToaoM npokadkm, cm. A.10);

h) perynsapHas npoBepka ckopocT audpdpy3noHHoro otbopa npod, no KpanHen mepe, 0anH pas Bo Bpe-
M KpYMHbIX 0bcneaoBaHnK (Ansl BHellHeN cucteMebl obecrnedyeHnsa kadectra). OHa MOXeT ObITb caenaHa Ha
OCHOBE CpaBHEHUS pe3yibTaTOB U3SMEPEHUIN, NONTYYEHHBIX B TabopaTopun NN B NMONEBbLIX YCMOBUAX, KOTOPLIE
OOIMKHBI BBINMONMHATLCA Mo pYKOBOACTBOM akKpeAUTOBaAHHBLIX MHCTUTYTOB (CM. A.10);

1) npoTokon oTbopa nNpod, BKIoHaoLWUA HeobxoaMmyo MHopMaL Uil No ee 0TOOPY, TaKyto Kak MecTo
N3MepeHnin, BpemMs namepeHni, naeHTudukauno npodbooTbopHMKa 1 onepaTtopa.

12



OCT P EH 13528-3—2010

[MpnnoxeHwve A
(cnpaBo4HOe)

Ocobble ycnoBus NnpuMeHeHUnA

A.1 Obwme nonoxeHwns

B HacTosiwemM NpunoXeHnm npuBeaeHbl HEKOTOPbIE NPUMEPLI NPaKTUYECKOro NpUMeHeHus gnpy3noHHbIX NPo6o-
OTOOPHUKOB, UCMONBb3YEMBIX NPU MOHUTOPUHIEe atMocdepHoro Bosayxa. l[lpunoxeHune obnerdaer NOUCK UCTOYHUKOB
nHdpopmaumm (cm. 6.1), HO He AOIMKHO CNYXUTb 3aMEHON NpoLUeaype OLUEHKN NPUrogHoOCTN NPpobooTOopHMKA, NpeaHa3Ha-
YEHHOIO AJ19 KOHKPETHOro NPUMEHEHUS, KaK 0onNncaHo B 6.2. KnutepaTtypHbIM UCTOYHUKaAM 0BpaLlatoTcs 4o Havarna akenny-
ataumm npobooTbopHUKOB. [lepeveHb XapakTepUCTUK HEKOTOPbIX CEPUMHO BbINyCcKaemMblX ANPIY3INOHHbLIX
NnpobooTHOPHUKOB NPUBEAEH B NPUNOXeHUn B.

[TpuBeaeHHas HUXKe NHAPOPMaLUA ABMANACk MCYHEPNbIBAOLWEN HA MOMEHT pa3paboTku cTaHgapTa, HO OHA HE BKITHO-
yaeT 0630p BLICTPO YBENUUMBAIOLWLETOCS NOTOKA NybNmMkaummn, BolNyLWEHHbIX MNO3Xe. [103TOMY BaX{Hbl€ HOBbIE€ aKTyalbHbI€
pa3paboTKn MOryT OTCYTCTBOBATL UIMN BbITb ONMCAaHbI TONMBbKO YaCTUYHO. OCHOBHOW TEKCT OrPaHnYeH KPpaTkKUM ONMCaHNEM
HEKOTOPbLIX CYLECTBYIOLWMX B HACTOSLWEE BPEMS YCTPOUCTB, UX NPEUMYLLLECTB UINN OrPaHNYeHUN B NPUMEHEHNN N CTATYC
Banugaumn. B bonblUMHCTBE crnyvaes nonHas sannaauus B cootBeTctBumn ¢ EH 13528-1 n EH 13528-2 He Bbina BbINOHE-
Ha (NOCKONbKY K TOMY BPEMEHWN CTaHAapPThbl eue He BbiNn BbINYLWEHBI), YTO HEODXOANMMO UMETH B BMAY Npu BbIBope
noaxoasawmx npobooTOOPHUNKOB.

A.2 Okcvabl a3oTa
A.2.1 lpobooTbOpHMKM TPpyDOUaTOro TMNa

P acnpocTpaHeHHbIM BUAOM NPOB00TOOPHUKOB TPYBHYaTOro TMna, ncnonbayemblX a4ns otbéopa npob 6onbLworo ymena
KWCINbIX ra3oB, SBNSIETCH YCTPOUCTBO, YacTo HadbiBaemMmoe «Tpybkoun Nanmcan [35]. Tpybka Nanmca npeacraBnset cobon
aKpUNoBYyo TPYOKY ANMMHOW 8 CM M BHYTPEHHUM ANaMeTPOoM 1 CM C OAHUM 3aKpbITbIM KOHUOM. OTBupaemsble razbl NoNagatoT
B OTKPbITBIN KOHEL, TPYOKNU, MUTPUPYIOT BHU3 TPYBKKM B pedynbTaTe MONEKynapHon anddyanm n cobmnpatoTcs B 3aKpPbITOM
KOHLUE TPYOKU (3D EKTUBHBIM ) COPOUPYICLLUM MaTEPUANoOM, B AAHHOM cnyYae TpuataHonamMmmHom (T3A; 2,2, 2"-HNTpunoT-
PU3TaHOIN), HAHECEHHbIM Ha CETKY U3 Hepxasetowweun ctanu. [1pu otbope npob NO,, oH ynasnueaeTcs B BUAE KOMIIEKEa C
TOA, 4acTo ero onpeaensoT C NOMOLWbIO CNEKTPOPOTOMETPA NMOCNe BOCCTAHOBIEHUA 40 HATPUTA N peakunmn ¢ CynbpaHu-
namMvaoMm 1 HaTunatuneHguammHoMm. YnosnenHHoint NO, moxeT ObiTb onpegeneH € MNOMOLWbIO  MOHHOW
Xpomartorpadum [506].

Tpybka [NManmca npocta B NPUMEHEHUN N UMEET HU3KYIO CTOMMOCTb, HO €CITN OHA UCMOSTb3YETCH B OTKPLITOM BUAE, TO
Ha pe3ynbTaTtbl BIIUSIOT BbICOKME CKOPOCTU BeTpa [57]. Takke moryT bbITh Npobnemsbl ¢ XonocTelMu Npobamum [56], [58], [59],
a NepoKcHaLeTnIl HUTPAT MOXET ObiTb MELLAKLWMM BEWECTBOM, NPUBOASALWLMM K 3aBbILLEHUIO pe3ynbTaToB aHanusa [60].
xun wu gp. [61], [62] oTMe4anu BO3MOXHOCTb NpoTeKkaHnst poTonnaa BocctaHoBNeHHOro NO, B ka4ecTBe NOJNTOXNUTENBHOW
NOMEXK B HeMpo3padHbix Tpybkax Nanmca, npusogsuero k bonee BbICOKOMY ypoBHI0 coaepxanns NO,, B TpyOke no cpas-
HEHWIO C coaepXXaHnem BO BHELWWHeWN cpeae (MOCKOMbKY HapylwaeTcs COOTHOWEeHNe paBHOBECHbLIX KOHUeHTpaum NO, 1
030Ha).

MHormmmn asTopamm 6b61no0 NPOAEMOHCTPUPOBAHO XOpoLlee cornacue ¢ anbTePHATUBHBIMKM METO4AMN N3MEPEHUN
NPV NCNbITAHUAX B NONEBLIX yCnoBusax [36], [99], [63], [64].
1pob600TOOPHUK 0becnevmnBaeT OCHOBY ANl CO34aHUA DONbLUNX CETEN MOHUTOPUHIA, HANPUMEP Takux, Kak B Benu-
KobpuntaHum [65].

AHanNoOrM4YHbLIN NPUHLUMN AENCTBUS MONOXEH B OCHOBY paboTbl Apyroro npobooTbopHMKa (AnalystTM3)1) [66]. B npo-
BOOTOOPHUKE NCNONBb3YETCH aKTUBUPOBAHHBLIW YIONb U A4ecopbumns pacTBOPUTENEM, @ €r0 KOHCTPYKLUA TAKOBA, YTO AECOP-
bums nponcxoanT B camoM NpodooTOOPHUKE U, TAKUM 06pa3om, HET HEODXOAMMOCTU B NepeHoce copbeHTa.

A.2.2 TlpobooTOOPHMK THMNA Oenaxa, oaoOpeHHbIn AreHTCTBOM MO 3awWuTe OKpyXawwewn cpeabl
CLWAZ)/M pobooTobOopHUK-0enax MoHcaHTO

CyweCcTBYET HECKONBKO Pa3sfNYHbIX TUMOB NPODOOTOOPHUKOB-6EenmKen, pasnnyaroWwmnxcs KOHCTPYKUNEN, HO B UX
OCHOBY 3aN0XeHbl aHanornvHble npuHumnel. OgmnH n3 Takux NpodbooTbopHUKOB-Benaxen 6bin onncan Manukom n gp. [67].
X «BbICOKO3® I EKTUBHOE YCTPONCTBO NACCUBHOIo oTbopa npodb» (PS 2)3)) npeacTasnsano cobon kaccety cHabopom ando-

1 y y
) Analyst sBnsertcs npumepom nogxogswen npogykumm, UMeLWencs B npogaxe (TOProeoe HasBaHme, yCTaHOB-
neHHoe HaunoHaneHbiM coBeToM Mo nccrnegoeannsam (CNR, Consiglio Nazionale delle Ricerche — Wtanus). [laHHas ms-
dhopmauus npueeaeHa ans yaobcrea nonb3oBaTernen HacTOALWEro craHfapra n He siensetcs peknamon CEN Ha3BaHHOM

NPoOAYKUNN.
) EPA (Environmental Protection Agency) — odhmuymanbHoe Ha3BaHMe AreHTcTBa No oXpaHe OKpyKatowen cpeabl

CLA.
3)

PSD — Passive Sampling Device.
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dOy3NOHHBIX TMNb3 Mo 06€ CTOPOHbI NONOCTU ANS COPOUPYIOLLLErO 3NEMEHTA, B AaHHOM crnydae punbTpa na CTEKNOBONTOKHA
anameTpom 33 MM C HaHeCeHHbIM Ha Hero peareHToMm. B kavectBe peaktmBa ans NO, Obin ucnonb3oBaH TOA.
AnNbTepHATUBON 3TOMY YCTPOUCTBY ABNAETCH NPOBOOTOOPHUK, onncaHHbIv B paboTe [68]. BHyTpeHHUn ganameTtp yCTpou-
cTBa 25 Mm, anuHa nytm anddysmmn — 10 mm. B kavecTtBe copbupytowero snemenTa ans NOy — punbTp N3 CTEKNOBOIOK-
Ha C HAHECEHHbIM Ha Hero TOA. ABTOPbI OTMEYAIOT BIUSIHUE BIAXXHOCTU U TeMnepaTypsbl Ha paboTy yctponcTtea. Metoa
NONOXEH B OCHOBY NOJNbCKOro ctaHgapTta [69]. TpeTtbe yeTponcteo bbino paspabotaHo Kacnepom-Ivbnom m gp. [70]. Oe
CaHTuc paspaboran cucrtemy aAsyx bengxen [71] kKoHcTpykumm Bunnemca [72].

Ins nogobHbiXx NpobooTOOPHUKOB XapaKTePHbl BbICOKME CKOPOCTM oTHopa npob no CpaBHEHUIO C YCTPOUCTBAMMU
Tpyb4yaToro tmna, NO3ToOMy NEPUOAb! 3KCNO3NUMN MOTYT BbITb KopoYe. [TOCKONBbKY XMMMYECKas Nnpupoaa npouecca ognHa-
KOBa, XM MUYECKME B3aUMOAENCTBUS U MELLaloWme BNUsHUSA byayTt cxognbiMu. Mowangpeacw gap. [7 3] He 0DHapyXnnm Brnu-
AHME TEMMepaTypbl UMK BMNaXHOCTU Ha NpobooTbopHUK TUNa dengxa Manvka 3a UCKITIOYEHMEM YCNOBUMK OTOOpa npu
npegenbHbIX 3HAYeHnsAX Temnepartypol. OgHako Kpoxman n Kanuna [74] obHapyXnnm aHaunmTenbHOE BNUSIHUE TEMIMEPATY-
pbl Npu ot6ope nNpob NO5 (Ho He SO,).

MHorme aBTopbl NPOAEMOHCTPUPOBAIN XOpoLlee cornacue ¢ anbTepPHaATMBHbIMKU MEeTOAaMU U3MEPEHNIN MNMPU UCTIbI-
TaHUSAX B MNONeBbIX yernoBusx [72], [73].

A.3 MoHoOOKcKuag asoTa

TpyOka [lanmca moxeT ObITb Takke ncnonbaoBaHa Ans moHntopudra NO npu okucnernnm ero o NO,,. [lencteutens-
HO B paHHen nybnukaunu lNanmca [75] 6bino paccMoTpeHo yeTporUcTBo 0Tbopa nNpob ana NO, , KOTopoe NO3BONSAET KOHTPO-
nuposatb cogepxaHne NOun NO,. OtobpaHHbii NO (BmecTe c NO,) AN OYHONPYET B HUXKHIOKO HaCTb TPYOKU YEPE3 CETKY C
HaHeCeHHbIM Ha Hee TOA, rae OH BCTpevaeTcs Co CoemM okmcnutens, n anpoyHanpyet obpatHo B Buae NO,. Cogepixa-
HMe NO onpegenstoT no pasHuue cogepxXaHmn, onpeaeneHHolX B TPyOKax co cnoem okncenmuTens n bes Hero. B BapuaHTe
NnpobooTOopHUKA, NpeanoXXeHHoro Nanmcom, Cnov OKMCNNTENs — 3TO CETKA C HAHECEHHbIM Ha HEE PACTBOPOM XPOMOBOU
KWCNOTbI, KOTOPYIO BCTABIAT HENOCPEACTBEHHO Nepen oTbopom Npob mn ygansioT HENOCPEACTBEHHO NOCIE €ro OKOHYa-
HUA. AHANOMMYHLIN MPUHLWI MONOXEH B OCHOBY NP0b00TOOpHUKA-DengKa KOHCTPpYKUumm Pepbepan gp. [76] (KOTOpbIN ABNSI-
eTCHA NpeawecTBEHHUKOM NPob00TOOpHUKA-b6engka MOHCAHTO, 040DPEHHOIO areHTCTBOM MO OXPaHe OKPYKaloLWEN cpeb!
CLLA).

Hpyron npo6ooTOOPHUK, KOTOPLIN MOXET DbiTb ncnonb3osaH ansd otéopa npob NO 1 NO,, noctaBnsieT Ha pbIHOK
Ogawa. XvpaHo (Hirano, r. Mokorama, AnoHuns) pazpabotan TEXHONOMIo, ONncaHne KOTOPOo noka He ony6nvkoBaHo. J1o
[OBYXCTOPOHHUK NpobooTOopHUK, B KOTopoMm NO onpeaenseTca Ha oaHon u3 paboumnx nosepxHocten, NO, — Ha gpyrou;
NO onpegensioT no pasHuue pe3ynbTtaToB, NONy4YeHHbIX Ha pasHblX cTopoHax. [Ans ynasnueBanns NO5 ncnonbsytot TOA,
ans ynasnuBanns NO, — apyrov 3anateHToBaHHbIV peareHT. [1pn coBmecTHOM nccnegosanun EPA, ['apBapackon Lko-
nbl ObuwecTBEHHOIO 3apaBooxpaHeHuns n Otaena texHonornm Okpyxawwen cpeabl kopnopauumm ManTech [77] 66110 npo-
OEMOHCTPUPOBAHO XOpOoLLee cornacne Mmexay pesynbrartamMmu, NoNyYeHHbIMU ¢ nomowbo npobooTbopHukos PSD Ogawau
pe3ynbTatamMmu, yCpeaAHEHHbIMW 3a HEAENIO, NONTYYEHHBIMU B MacwTabe peanbHOro BpeMeHU MHCTPYMEHTANbHBIMU METO-
aamu. B ocHoBy gpyroro npobooTOOPHMKA MONOXEH aHANOMMYHbIM MPUHLMN (AnalystTM4) 66]. B npobooTbopHUKe
NPUMEHEH aKTUBUPOBAHHbLIW YIOIb B KAYECTBE COPOMPYIOLLLEN MOBEPXHOCTN U peakumnsi okmcneHnss NO XpoMOBOW KUCITOTOWN.

A.4 HOvokcua cepbl

Kak BbI1o ykasaHo Bblwe, TPyOku Nanmca moryTt 6biTb MCNONb30BaHbI 41151 MOHUTOPUHIA COAEPXaHna aAnokcnaa
cepbl. TpuaTaHonammH obpasyeT KOMIMNEKC C 8025 Takxe kak n ¢ NO,, a npoaykT onpeaensioT ¢ NpUMeHeHneM napa-posa-
HUITMHA UMK NOHHOW XpomaTorpadum nocne anouposaHus TIA bukapboHaTHbIM BydrepHbIM pacTBopom. [peaBapuTernb-
Hble pe3ynbTaTbl [63] NO3BONAT NPEANOSIOKNTE HaNNM4Yne XOpOoLWeEN Koppensauun ¢ pesynbrtartamMmu, nonyvYeHHbIMU B
NONIEBbLIX YCIMOBUSX C NMOMOLbIO (PIYOPECUEHTHOro gatynka, Ho BbixogHou curHan coctaeun 50 % oT oXxXngaemoro 3Havye-
HUs. [No3aHee [78] 6binu BbiiBNEHbI NpobnemMbl ¢ U3BNEYEHUEM NPU XPAHEHUU N BIIMSHUEM OTHOCUTENBbHOW BIIAXXHOCTH.
ITN Npobnembl B HACTOSLLLEE BPEMS B OCHOBHOM ycTpaHeHsb! [79], [80]. Oanako B [81] 6bbina onucana gapyras npobnema,
KOTOpas MOXET ObiTb CBSI3aHa C OCaXageHnem TBeEpPAbIX YacTul cynbdara Ha cTeHKkax Tpyoku. Opyron npobooTOOPHUK
paboTaeT no aHanorM4YHOMY NPUHUUNY AnalystTM3 [82]. B npobooTHopHMKE NPUMEHEHO LLENOYHOE NOKPLITUE N Aecopdums
pacTBoputenem. KoHCTpyKumns npobooTbopHUKa TakoBa, YTo gecopbumsa nponcxoamT B camomMm NpobooTOOPHMKE, TAKUM
obpa3om, HET HeODBXOAMMOCTU B NepeHoce copbeHTa.

[ToaoBbHbIM 06pa3om ObINK ONMCaHbl HECKOINBKO NMPobooTbopHMKOB-OengKken. Kunuk [83] aan oueHky npobooTbop-
HuKa Tuna bengxka Becta [84] ans onpegenexus cogepxannsa SO, B arMOCHEPHOM BO3yXe Npu NabopaTtopHbIX UCTbITa-
HUAX N NPOACITKUTENBHOCTN oTbopa Npob ot 1 ao 19 gHen. Vim Bbino obHapyXXeHO AOCTAaTOYMHO XOpolee cornacume ¢
pes3yrnbTatamun, NoNy4eHHbIMU B X04€ HEMPEPLIBHbLIX U3MEPEHUN C MOMOLLbIO KOHOAYKTOMETPUYECKOro gatyumka — B 75 %
NCMbITAHUN, OTHOLWEHNE 3HAYEHUN, NOJNTYYEHHbIX C NCMONBb30BAHMEM NMPOBoOTOOPHMKA TNA BenaKa K 3HA4YEHUAM, NOIY-
YeHHbIM C MOMOLLbIO AaT4mKa, coctasnsano ot 0,80 oo 1,17. Opp [85] moanduympoBan npobooTOOPHUK TUNA Bengxa Bec-
Ta, NPUMEHUB MOPUCTYIO (OorpaHnumBatowlye andhdysno) membpaHy BMECTO CUITMKOHOBOW MeMbBpaHbl U OUnbTp C
HaAHEeCEeHHbIM HA HEro PacTBOPOM KapboHaTa Kanusi B rmuuepuHe BMeCTO nornowatoutlero pacrsopa. insa moandunumpoBaH-
HOro NPoHbooTOOPHMKA BblNa XapakTepHa BbICOKAs UHTEHCUBHOCTDL YIaBNMMBaHUSA, HO bornee cnnbHas 3aBUCUMOCTB MOIy4a-
EMbIX Pe3ynbTaToB OT CKOPOCTU MOTOKA BO3AyXa. Takxe Ans nony4eHns bonee BbICOKOW CENEKTUBHOCTU B paboTe [86]
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NCMONb30Bain KOPOTKUM ANCKOBbLIN NPOO60OTOOPHUK-6EN XK KOHCTPYKUMK Bunnemca [72] n nccnegoBanu B KAYeCTBE YIaB-
nueawwen cpeabl TIA n kapboHat kanusa. [le Cantuc gopabortan atoT npobooT6OpHUK A0 cucTembl ABYX bengxen [71].
Kacnep-[ mbn u ap. onncanu gapyrme npobootbopHukn [70], [87].

Xanebepru Pagnur [88] paspadboTanu npobooTOOPHUK-6ENK € XXUAKUM BELLECTBOM B KA4YeCTBE COPOEHTa, B KOTO-
poM anppy3nst KOHTPONUPYETCH B HECKONBbKMX HEBONbLLUKMX KaHanax. [NpobooTOOPHUK BbIN CKOHCTPYNPOBAH ANA YHUBEP-
CanbHOro npumeHeHusi; BydepHbIM pacTBop KapboHatr HaTpuA/yronbHasi KACNOTa WCMNONb30BaliCA B KadecTBe
nornowatowen cpeabl Ans SO,, a pasbaBneHHas cepHas KUCrnoTa — B KA4eCTBE NornoLaLen cpeabl Ans ammmuaa (Cum.
HUXeE).

A.5 AMMnak

®peHsens [40, 89] Takke ycnewHo ucnonb3osan npuHUMn Tpyoku MNanmca ans ot6opa npob ammmnaka NHy. OH
NCNonb30Basr ctTaHgapTHele NabopaTopHble CTEKNSHHBIE BUansb! (BbicoTOn 4,3 cMm, AnameTpom 1,72 cm), AHO KOTOPLIX BbINO
obpaboTaHo pacTBopom hocthopHOM KNCNOThI. AMMNAK (B hopme cpocdata ammoHusa) pacteopsanun B 50 MK BoAbI v onpe-
OENANn MeTOA0M MPOTOYHO-UHXEKLUMOHHOIO aHannaa. [Ansa nepunoga otbopa npob, 24 4, npeaen obHapyXeHnsi CocTaBun
1,2 MKr/MS3. VcnbiTanms 3TMx npo6ooTEOPHUKOB NapannensHo ¢ MMIMHXepamMu ansi otTéopa npob B NoneBbix YCIOBUSAX
ObiNK NpPoBeAEHbl YCNELWHO, 0AHAKO BO3HUKITN TPYAHOCTU NpU yaaneHumn TBepAbIX YacTul, U3 UMMUHXEPOB C NOMOLLbIO
npegBapuTenbHbiX PuneTpoB. B ocHoOBY paboTtel gpyroro npobooTdOopHMKA (AnalystTMB) NONOXEH aHanorn4yHbIN NPU-
Huun [90]. B npobooT6opHUKE Ncnonb3oBaH pacTtBop PochopHON KUCNOTLI AN NOKPLITUS, 8 KOHCTPYKLUUS €ro TakoBa, YTo
aecopoumns nponcxoauT B camom NpobooTOOpHUKE U, TAKUM 0Dpa3om, HET HEODXOANMOCTU B NepeHoce copbeHTa.

Cpean npobooTbopHMKOB TUNA Bengx Bunnemc [72] onucan ycoBepLleHCTBOBAHHbIN NMPobooTOopHMK beHeaunkTa.
Kaku B cnyvae c npobootbopHukom-benmxem Moncanto ans NO» npu mogudukaumm ¢ MCnornb3oBaHUEM OUNbTpa c HaHe-
CEHHbIM pPeakTUBOM ANA agcopbummn yBenuuunachk ckopoctb oTbopa npobbl bnarogaps KOHCTPYKUMKM ¢ BONbWOW Mno-
Laabo NOBEPXHOCTU M Bonee KOPOTKUM nyTem agndddy3mun. beino nokasaHo, YTo ANs HAHECEHUA HA PUNBTP HAUITYYLLNM
obpaszom nogxoauT BUHHAs Kucnorta. B xogae venbitTaHu B NMONEBLIX YCNOBUAX Dbina nonydeHa Xxopowasi Koppensums
PE3ynbTaToB, MNONYYEHHbIX C MOMOLLIC A4ATHYUKOB U pePEePEHTHOIO METOAA C UCMONb30BAHMEM UMMNUHXEPA; ObINO BbISIBIE-
HO HeBoNbLOe cMmeLweHune (NpnbnunantensHo 10 %) 6e3 0bbACHeHUs ero npuynH. B HnaepnangaxHannymne TBEPAbIX CONen
aMMOHUKA He BbINOo NPU3HAHO yoeanTenbHbIM ANA 06bsACHEHNSA BoNnee BbICOKMX 3HAYEHUN COAEPXKAHUSA, NMONTYYEHHbIX MPW
NCMONbL30BaAHMM UMMNUHXepa. bonee no3gHue nccnegoBaHms ObINK BbINONHEHbLI Npu ydactun ®epma [91], Kacnepa w
[Takcbayma [46].
ncce n ap. [92] BbINoNHUNM cpaBHUTENBHOE UCCegoBaHue TpyodUuaThiX NPob6oo0TOOPHUKOB YETLIPEX TUMOB 1 OQHOIO
NpobooTOopHUKa-6engKa. OHU NPULLNKY K 3aKNIOYEHUIO, YTO NyYLIE BCEr0 UCNOIb30BaTh TPYOKN C CETKOW U3 HEPXKABEIOLLEN
cTanu unm NPoHUKawLwWwen membpaHon n pekomeHgoBanu Tpyoku anmHon 35,6 mm. JJononHUTENbHbIE pe3ynbTaTthl ObINK
nonyyeHbl KnpwHepom v gp. [93] npu nccnegoBaHusx B rNoreBbiX YCroBUSX.

A.6 [NazooOpa3Hble opraHnvyecKkne coeanHeHus (neTy4vme opraHnvYecKkmne coegnHeHns)
A.6.1 lNpobooTOOpHMKKM TpyOUaTOro TMNa

OTKpbITbIE TPYOKM, aHanorm4Hble Tpybkam [Nanmca, 06bIMHO HE NCNONB3YIOT AN yNaBNMBaHUSA Napo- 1 razoobpas-
HbIX OPraHNYeCKMX COEANHEHUN: BMECTO HUX NMPUMEHSIOT TPYOKY, 3aNOSTHEHHYIO TPAHYNTMPOBAHHBIM COPOEHTOM, aHANOINY-
HYIO TPyOKam ans otbopa npobd MeToaoM NPOKaYKM.

B 0gHOW 13 KOHCTPYKUMN TPYDOK [25] ncnonb3ytoT copbeHT, nogBepraemMmbin TEPMUYECKON gecopdumnn, a nytb And-
dy3mm — 3TO NPOCTO BO3AYLWHAS 30HA HA OAHOM KOHLUE TPYOKM Mexay COpOEHTOM U 3aNTHBIM PUNbTpoM. M3HavanbHO
TpybKa Bbina CKOHCTPYMpOBaHa AN KOHTPOIS KavecTBa Bo3ayxa paboden 30Hbl [14], HO obnactb ee npumeHeHns beina
pacwupeHa gns otbopa npod atmocdepHoro Bozayxa [24], [94], [95]. O4eHb BbICOKOW YYBCTBUTENBHOCTU MOXHO 0DUTBLCH
NPY UCNONb30OBAHUN TEPMUYECKON AeCcopOUMM, OQHAKO NPU NPUMEHEHUN TEPMUYECKN 0BpaTMMON CopoLnn CyLLLECTBYET
HEAOCTATOK, 3aK/TIOYaWNNCH B HENOCTOAHCTBE CKOPOCTU 0TOOpa npob [96] na-3a obpatHon andhdysun [24]. Ons Takmx
NeTY4YnX COeANHEHNN, Kak BEH30N, ANSA Pa3NUYHbIX NEPUOAOB IKCNO3NLUMK (0aHA, ABE UK YETbIPE HeAENN) AOIMKHA ObIThb
caenaHa otaenbHasi rpagyvpoBka, a gns atmocepHoro Bo3ayxa v osayxa paboven 3oHbl [11], [94] npuMeHEHbI pasnuny-
Hble CKOPOCTM nornoweHus. lNpn ncnonb3oBaHnm ABOMHOIO Crnos copbeHTa, ckopocTn otbopa nNpod moryt ctatb bonee
NocTosAHHbIMU [97]. BTOpas npobnema npu npuMeHEHUN TEPMUYECKON Aecopdunmn CBA3aHa C TEM, YTO HEKOTOPbIE COPOEH-
Tbl, a 0co6eHHo Tenax?), MOTYT ObITb MPUYNHOW NMOSABMEHUA MOCTOPOHHUX BELLECTB, 00pa3yioWmMXcsi NPU NPOTEKAHUN Peak-
LK nonumepHoro copbeHta ¢ NO, 1 030HOM. YPOBHM UX COOEpKaHUA OYEHb HU3KUE M HE3HAUUTENbHbI ANsl BO3AyXa
pabo4ven 30HbI, HO OHW MOryT ObiTb BbICOKMMM ANS artmocdepHoro Bo3gyxa [98]. YcnoBusi, KOTopble HEOBXo0aMMO
cobnoaaTtb, YTOObLI CBECTU K MUHUMYMY 0O6pa3oBaHNE NOCTOPOHHUX BELWECTB, onncaHbl Xenmurom [99]. PeaynbTaThl, nony-
YeHHble C ucnonb3oBaHnem anddpyanoHHoro otbopa Npobd n Npu HeNPEPLIBHOM MOHUTOPUHIE C MPUMEHEHNEM ra30BOU
XpomaTtorpadoumn, cpaBHMBanucb, U 6bINo obHapyXeHo Xxopowee cornacue gsyx metoaos [1], [100]. B apyrux nccnegosa-

1 y y

) Tenax sBnsieTcs NPUMEPOM NOoaxXoasiWen NpoayKunn, UMeIOLLENCSH B Npogaxe (TOProBoe Ha3sBaHue yCTaHOBIEHO

Hay4yHo-nccnegoBaTenbCkMmM MHCTUTYTOM koMnanun Enka, wrat Hesaaa). danHas nHdopmaunsa npueeageHa ans yaob-
CTBa Nofib30BaTENen HACToAWEro ctaHgapra n He asnsetca peknamou CEN HazBaHHOM npoayKuum.
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HUAX [24], [94], [101] pe3ynbTaT, NONYYEHHLIN C NCNOMNB3OBAHUEM METOAA HENPEPLIBHOIO MOHUTOPUHIa, ObIN MPUHAT B
Ka4yeCTBE «MCTUHHOIO 3HAYEHUS», a CPaBHEHUE DbINO MCNONBb30BAHO ANS rPagynpoBku NPobooTOOPHMKA MO CKOPOCTU
AP Py3MOHHOIO NOrnNoLLEHUS.

BoBTOpOM BapmaHTe npobooTbopHuKa TpybuaToro tmna npuMeHsNcs akTMBMPOBAHHbLIN YIronb U gecopbunsi pacTBo-
putenem. byay4m nanavanbHO CKOHCTPYMPOBAHHbBIM 415 MOHUTOPUHIa BO3ayXa padboyen 30Hbl, OH BbiNn yCnewHo aganTtu-
poBaH Ans otbopa npob atMmochepHOro Bo3gyxa n Bo3ayxa 3aMmkHyTbiX nomeweHun [9], [24], [102]—[103]. TMTockonbky
MEXaHMN3M copbunmn Ha akTUBUPOBAHHOM yrne gpyroun, ans 6enaona, Tonyona v Keunona He HabnogaeTcs 3Ha4YMTENbHOW
obpatHon anddysun [24]. na MOHUTOPUHIa Ka4ecTBa aTMOCHEepHOro Bo3ayxa npobooTOOPHMKN SKCNOHUPYIOT B TEYEHUE
OBYX-YeTblpex Hegenb. Pe3ynbtaThl, NONYyYEHHbIE C NCnonb3oBaHnem andpdysnoHHoro otoéopa npod n Npm HENPEPLIBHOM
MOHUTOPUHIE C NPUMEHEHMNEM Ta30BON XpomaTtorpadumn, cpaBHUBANMUCh, 1 BbINO OOHAPYXEHO Xopolwee corfacmne gByx
meTtoaos [9], [24], [104]—[106].

B ocHoBY gpyroro npo6ooTtbopHuMKa (AnalystTM7) NoNoXeH aHanorm4vHbii npuHumn [106]—[110]. B npobooTbopHMKe
NCMONb30BaH aKTUBUPOBAHHbLIN YIONb 1 peann3oBaHa gecopbuns pacTBOPUTENEM, a KOHCTPYKLUUS €ro TaKOBa, YTO Aecopb-
LS NPOUCXoanT B camoM NpobooTOOPHMKE U, TaKnmM 0bpas3om, HET HEOBXOAMMOCTU B NepeHoce copbeHTa.

A.6.2 MNMpobooTOOpHMKM TUNA Denaxa

[TpobooTbopHUk-6engx MoHcaHTo, ogobpeHHbin EPA (cm. pasgen Okcnasl azorta), bbin naHavansHo paspabortaH
O MOHUTOPUHIa CoaepXXaHnsa XNopuUpOoBaHHbIX YrIeBoaopoaoB B aTMOCHEPHOM BO3ayXe U ObiN LUMPOKO UCMbITAH B
nabopartopHbiX M nonesbix ycnouax[111], [112]. B ero nepBoHavanbHOM BapuaHTE UCNOMb30BaNCcHa KapTPUaXK ¢ TBEpPAbIM
copbeHTOM ANnd TEPMUYECKON aecopoumm BMecTo hnnbTPOB U3 CTEKITOBONMOKHA. 30rapak®1 )npw MEHAIICA O ynaBnnBa-
HUA PA3HOODPAa3HbIX XNOPUPOBAHHLIX YINEBOAOPOA0B, HO NPOBOOTOOPHUK MOXHO UCNOINBb30BaTh UMY MOANIULNPOBATL U
ans apyrmx pasnoobpasnbeix JIOC, B TOM vncne anugartnydecknx n apomatndeckux yrnesogopoaos [113], [114]. peanou-
TUTENBHO NCMONb3oBaTh [ enax BMecTo Porapaka, nockonbKy 4nsi nocnegHero XxapakrepHa HM3kas CTeneHb N3BneYvYeHus
A1 HEKOTOPbIX XNTOPUPOBAHHLIX YIMEBOAOPOA0B C HU3KMMK YPOBHSMM cogepxanus [112]. NMpobooTbopHMK-6engx MoH-
caHTo, 04odpeHHbIn EPA, 6b1n ucnbiTaH napannenbHoO ¢ BannoHaMmu Ans naccuBHoro otbopa npod npm nccnegoBaHun
aTMOCEpPHOro Bo3ayxa B nonesbiX ycnosusax [115]. Pesynetartbl, noNny4YeHHbIE B XO4€ 3TOMO UCCregoBaHns C UCNONb30Ba-
HUEM «MNACCUBHbLIX» NPODBOOTOOPHUKOB, COIMAacoOBbIBANUCH C pe3yrnbTaTamMu, NoNyYeHHbIMU C UCNONTb30BAHUEM COOTBET-
CTBYIOLWMX KAHUCTP Npun oueHke uenebix JIOC (bensona, tonyona, xnopbeHaona n aunxnopbeH3ona) B YeTblpex MecTax
otbopa npob.

[Tpo600TOOPHMK TMNa BenaX C aKTUBMPOBAHHbBIM YITEM UCMNONb30Barcs NPy MOHUTOPUHIE Kak aTMOCHEPHOro BO3-

ayxa, Tak n Bo3ayxa 3aMKHyTbiX nomeuwenmn [116]. OgHako ncenegosanns [116]—[118] Tpex npobooTOOPHUKOB TUNA
DenaXK, BbINYCKAEMbIX CEPUNHO, MOKa3anu, 4To 06bI4MHO BbICOKNE YPOBHU XONMOCTLIX NOKa3aHUM U HU3Kas YyBCTBUTENBHOCTb

OrpaHnNYnBAalOT UX NPUFOAHOCTb A5 MOHUTOPUHIa atMocepHOro Bo3ayxa.

A.6.3 MNpobooTOOPHUKN ANCKOBOIo TMNAa

O dy3noHHBIM NPOBOOTOOPHUK ANCKOBOIO TUMA C BbICOKOW CKOPOCTLIO nornoweHuns 6ol onncan B [48], [119], n ans
HEro 3asiBfieHa COBMECTUMOCTb C METOA4aMKn Aecopbunmn pacTBOpUTENEM U TEPMUYECKON gecopbunn.

A.7 Popmanbaerva

OaHnM n3 Hanbornee BbICTPLIX U YYBCTBUTENBHbIX METOA0B onpeaenenns dopmanbaernaa SBnsaeTcsi BblCOKO3d-
dhekTuBHAas XnakoctHas xpomatorpadus (BOXKX) ansa 2,4-guHntpodenmnnrngpasona popmanbaernaa. HmxHmm npegen
N3MEPEHUIA 3TOr0 METOAa MOXET AOCTUIraTb NPUBAN3NTENBHO 1 MKI/M® (1 an,u,‘1) ansa npobbl cobemom 50 n [120] npw
MOHUTOPUHIe Bo3ayxa pabdboyen 30Hbl 1 0TOope Npob MeToaoM NMPOKaYKM ¢ NCNOnb3oBaHnemM unbTpa ¢ HAHECEHHbBIM Ha
Hero gnHnTpodennnrnapasniom (JH®M). 31n xxe aBTopbl paspabotanu anpdy3noHHbin NpobooTOopPHKK [121] n nokasa-
MW, YTO OH MOXET BbITb MCMOMb30BAH AN KOHTPOS 06beMHOM 4onv hopmanbaeraa go 5 Mnpa™! ans npobbl, 0To6paH-
HOW B TedeHue 8 4. [lpakTndeckn vaeHTUYHbIn AP PY3MOHHBIN NPOBOOTOOPHUK Obin paspabotaH [PoO3beHOM W
Bunesmcom [122].

B ocHoBy npobooTbopHuka-bengxa GM D2) ansa dpopmanbaernga nonoxexHa peakumsa ¢ AH®PI, HaHeCeHHbIM Ha
dounbTp. Npegen Oﬂpe,EI,EJ'IEHMFIS) NpobooTOOPHMKA cocTaBnsAeT 3 an,u,‘1 nns npoobbl, 0TOOpaHHOW B TedeHue 24 4 [123].

[TpobooTbopHMK TUNa Bengxa MoHcanTo, ogodpeHHbIn EPA, bbin mogndmnumpoBaH Ans namepeHns coaepKaHus
dhopmanbaernaa [67]. OgHako B HacTosiwee Bpems EPA He pekomeHayeT moandmnumnpoBaHHbIM NPOBOOTOOPHUK K UCNOIb-
30BaHUIC n3-3a nNpobnem ¢ xonocteiMn nokazanunsamm (P. Jlbtonc, yactHoe coobuwenne). Mwm n Aokn [124] onncanu gnddy-
3NOHHBIN NPODOOTOOPHUK, OCHOBaHHbIM HA JH®PI, B KOTOpOM MCNONb30OBaH MOrNoOwWarwLwWmyn pacTtBop TeTpamMmeTuIeH
cynbdoH-Boaa-AH®PI . ABTOpPbI 3a8BNAIOT HUXKHUI Npeaen obHapyXeHus B 2 an,u,‘1 ans npoodbl, 0TOOpPaHHOW B TEYEHUE

24 9.

R Porapak sBnsaeTca npuMmepom noaxogallen npoaykumm, MeoLWwencs B npogaxe (TOproeoe HazgaHme yctaHoBne-
HO komnaHnen Water Associates Inc.). laHHas nndhopmaums npueeaeHa ans yaobcrea nonb3oBartenen HacTOSWEro CTaH-
napta u He siensetcd peknamon CEN Ha3BaHHOM NpogyKUnN.

? GMD — TOProBoe Ha3BaHMe.

) Ha Tepputopumn Poccumnckon Pegepaumm NPUMEHSIOT TaKKe TEPMUH « HUXKHUW Mpeaen n3amMmepeHmnmny.
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[1pyn ncnonb3oBaHnn NPodOOTOOPHUKOB, OCHOBaHHbLIX HA [H®PI, B cpeagax ¢ OTHOCUTENBHO BbICOKUMU YPOBHAMMU
cogepxaHusi 03oHa [125] moryT BO3HUKHYTb NPpobnemsl, CBA3aHHbIE C NOSIBIIEHUEM NOCTOPOHHUX BEWECTB, XOTH 3TO BbINO
NOCTaBNEHO Noa coMmHeHne JleBUHbIM (He onybnunkoBano). [ po3be n Bunesmc [122] BbissBUNIN, YTO OUNBbTPLI C HAHECEHHbIM
Ha HUX IH®I, nomewerHHble B AN dy3noHHbIE NPOBOOTOOPHUKN 1 SKCMOHUPOBAaHHbIE B cpee ¢ 06 beMHOW A0NEN 030HA
120 mMn p,u,‘1 B Te4YeHne 24 4, TepsaioT npubnnantenbHo 56 % rmgpaszoHa v npuaHaBarnu, YTo 3KCno3numus B cpeae 03oHa bbina
HENPeacTaBUTENBbHON ANnsl BONbLWMHCTBA CUTYaLUWK C BO3QYyXOM BHELWIHEN cpeabl. HeaocTaTouHyo CTabUNbHOCTL rnapa-
30Ha HEODXO0ANMMO Y4 TbIBATL B Nornowar wmx tpybkax (Oams, yacTHoOe coobLeHME), XOTS nccnegoBaHust, NpoOBeAEHHbLIE
No NOPyYEeHUo BCR1) [126], [127], noka3anun, 4YTto PunbTpbl C HAHECEHHBLIM HA HUX PEAKTUBOM CTabUINbHbI B TEYEHNE
HECKOINbKUX MECHALEB.

Tpybku lNanmca Takke ncnonb3oBanuce ansa popmanegernga, cMm., Hanpumep, nybnukaumm XadraptHepa [128] m

[Mpewnepa un lLlentyba [129].
A.8 O30H

XaHraptHep [128] ncnone3oBan Tpyoky lNanmca ¢ gunMpnannatuineHom B Ka4vecTBe agcopbupyowen cpeabl u
nocneayleLwmm aHanua 0bpasoBaBLLErocs anbaernaa ¢ UCnorb3o0BaHNEM 3-MeTUN-2-B6eH30TNa30NMNH-TUAPA30HTNAPOXINO-
puaa. [NNoaobHblie cuctembl ObINK TakKke nccnegoBaHbl Knpunepom [130]m CtpuagHepom [131].

KonopumeTtpuieckuin andddy3anoHHbIN NPobooTOOPHUK, pa3pabdboTaHHbIi Ans 030Ha [132], 0CHOBAH HA UCNONb30BAa-
HUW OKpaLWIMBAIOLWLErO BewecTBa (MHANUIO KapMuHa), obecuBeYNBAIOLLEIOCH NPU peakummn ¢ 030HOM, U KO3 PUUNEHTOB
oTpaxeHust. MlcnbiTaHms B NONeEBbIX YCNOBUAX Dbinu npoBeaeHs! [ po3be n Bunbssmcom [133], B xoae HUX Bbino 0bHapyXeHo
He3HauuTenbHoe Mewatowee BnusHne NO, , nepokcrnaleTunHuTpata unu popmansgernga. logobHele cucTembl Obinn

nccnenoBaHbl BepHepom [134] n XaHraptHepom [135].
[TpobooTbopHUK Orasbl (A.2) Takke ObIn NCNoNb30BaH ANns onpeaeneHnst 03oHa [136] ¢ nomouwbo peakymm OKucne-

HUA HUTPUTa A0 HUTPAaTa 030HOM. B ocHOBY paboThl gpyroro npobooTdopHMKa (AnalystTM’I 1) NONOXEH aHaNOrMYHbLIN NPUH-
umn [137]1—[138].

A.9 3alWnTHbIE YKPbITUA

[TpocTOE 3aWMTHOE YKPbITUE AN NPobooTOOPHMKA TPYDUATOro TMNa MOXET NpeacTaBnsaATb COOON NePEBEPHYTYIO
NACTUKOBYIO BOPOHKY, PACMNONOXEHHYIO TAKMM 06pa3om, 4ToObl TPYyOKa NNOTHO BXOANNA B €€ HOCUK (NPU HEOBX0ANMOCTH
NoApPE3aHHbIN 40 COOTBETCTBYIOWEN ANMUHbLI), @ OTKPbITbIW KOHEL, TPYOKM Cerka BbICTynarn 3a ropnoBuHy BOPOHKHU [94]. Npwu-
MEP CXEeMbl 3aWMUTHOIO YKPbITUSA HA OCHOBE BOPOHKN npuBeadeH Ha pucyHke A.1. [dpyron npumep 3awmTHOrNO YKpbI-
TN — «CKBOPEYHUK» U3 MHEPTHOIO Matepuana ¢ OTBEPCTUAMMN, NPOCBEPIIEHHBIMU B AHE. TPYOKY(KM) NOMeWaoT BHYTPb
CKBOPEYHMKA TaKMM 00pa3om, YTODbI OTKPLITBIN KOHEL TPYOKKM crerka BoiCTynan. B nogobHbIX cny4vasx AonHel NCNOMb30-
BaTbCSH TPYOKN C COOTBETCTBYIOLWLEN 3ALLMTON OT NOTOKA BO3ayXa BO nsbexanmne npobnem, onncanHoix B 8.4. lpyrne 3awmT-
Hbl€ YKPbITUS, TAKME KaK LEeNeBon arntoMMHUEBBLIN KOHTEUHEP C OTKPbITbIM OHOM UMW MPOCTas Kpbiwa OT 4OXASA N KX
BIIMSIHME Ha oTOop Npob onmncanbl B [139].

12

O
v“““"n

6

T — HUTB; 2 — noaxoasLlaa HAaBUHYMBAKLLAACA KPbILWKA; 3 — copbeHT; 4 — npobooTtbopHana TpybKa;, & — BOPOHKA; 6 — AU PY3IUOH-
HaA KPbILLKA C CETKOW HA KOHLUE

PucyHok A.1 — Cxema 3amTHOro YKPbITUHA HA OCHOBE BOPOHKM

Y BCR — Bureau Communautaire de Reference. [Biopo coobuwectBa no satanoHam (EBponenckumn cotos)].
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[1pn skcno3anymm NnpobooTOOPHMKOB TPpybUaToro Tuna 6e3 3awmnTHbIX PUNBTPOB (TAKMX KAK HEKOTOPLIE TUNbI TPYDOOK
[Tanmca) nx TpebyeTcsa nomMeLwaTb B 3alWUTHBIN KOpnyc, obecnevnBaloLlmMnm HagexXHoe YKPpbITUE OT BETPA. B KavecTBe npu-
Mepa Takux KOprnycoB Ha pucyHke A.2 npuBeaeHa cxema kopnyca Sigma-2. Kopnyc obecneumBaeTt NOHUXEHNE CKOPOCTU
NOTOKA BO34yXa BHYTPU HEro Ao yposHs He Bbonee 10 % ckopocTtu okpyxatowero so3gyxa [140]. VIanavyansHO yCTPOUCTBO
Sigma-2 6bI/10 CKOHCTPYUPOBAHO ANs ceanMeHTaUuNoOHHOro otbopa npob KpynHbIX B3BELWEHHbLIX B BO3ayXxe yactuu [141].
O6meH BHYTPEHHEro n atMmocepHoOro Bo3gyxa npoucxoauT vYepes YeTbipe OTBEPCTUSA, PACMONOXEHHbIE HA BHELWLHEN
KPpbILWKE N BHYTPeHHEN Tpybke. OKHa CABUMHYTHI APYr OTHOCUTENBHO Apyra Tak, 4Tobbl NnpegoTepaLwancs npsiMon gocTyn

OOXO5 UMK CHera, NPUHOCUMOro BETPOM.
bannax v gp. [142] noateepannu, 4To yCTPOUCTBO Sigma-2 MoxeT DyHKUMOHUPOBaTb Kak AeMNMUpylowas kamepa.

["Tpn gnpbysnoHHom oTbope Npob Ha cogepaHne BeH30Ma C NOMOLWbI NONU3TUNEHOBLIX TPYDOOK € 3alWLMTHOW 3arnyLKOW
CHapyXu Sigma-2 n ogHOBpPEMEHHO BHYTPM Sigma-2 6e3 3arnywku beinm nony4YeHsl o4eHb brnnskmne pesynotartel [142].
YetponctBo Sigma-2 obecnevmBaeT AONONHUTENBHYIO 3aWMUTY OT NPSIMOro CONTHEYHOrO U3Ny4YeHUs U npeaoTBpawaeT

obpasoBaHue pochkl N nHest Ha AndPPY3NOHHOM NPOBOOTOOPHUKE.
He pekomeHnayeTcs Menonb3oBaTh Sigma-2 4ns sKeno3anymm ogHOBPEMEHHO HECKONBbKUX NPOD0OTOOPHUKOB C BbICO-

KWMUW CKOPOCTSAAMM NOrMOLLEHNS N3-3a BO3MOXHOW HEXBATKM BO3ayXa, 0COHBEHHO NPU HN3KOW CKOPOCTU BETPA.

PucyHok A.2 — Cxema kopnyca Sigma-2 ans akeno3nymm anddy3amoHHbIX NpobooTOOPHUKOB TPYyD4aToro tuna (Bep-
XHAS1 HACTb CXEMbI) N NPEAMETHbLIX CTEKOT MUKPOCKOMa Unn nunkown honbrn ans otéopa npod KpynHbIX YacTUL, U NOCIe-
OYIOLWEro aHanmaa nog MUMKPOCKONOM (HUXHASA YaCTb CXEMBbI)

O dy3noHHbIe NPoBOOTOOPHUKKM TUNA BENPK MOTYT ObIThb pa3MeLleHbl B PYyTNSAPE, HO BaXXHO, YTODbI HA ero CTeH-
ke(ax) ObINn OTBEPCTUA UITU CTBOPKU, UTODBBI BbINO 0BecneveHo AocTaTtovHoO e ABMXEHNE BO3ayXxa. Icnonb3oBannch Takxe
pa3nn4yHble y3KocrneunanbHble Cnocobbl 3aunThl, HANPUMEP N30rHyTas Noa yrnom antoMmHmneBas nnactuHa [143]. B kavec-
TBE alnbTepPHATUBbLI MOXET DbITb MCNONTb30BAHO YKPbITUE N3 MHEPTHOIO Matepuana ¢ HU3KMM NnokasaTtenem 3almnTbl, Hanpu-
MEP Takoe, Kak npuBeaeHo Ha pucyHke A.3 [144] ons COOTBETCTBYHIOLWEINO CHUXEHUA BbICOKOWN CKOPOCTU BETPA, B TO BPEMH

KaK CoXpaHseTCcsa MUMHUMarnbHas CKOPOCTb BO34yxXa, 3agaHHon B 7.4 .4,
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PucyHok A.3 — OCKU3 3aWMNTHOIO YKPbITUS
3alnTHOE YKPbITUE, CXEMA KOTOPOro npmeeaeHa Ha pucyHke A.3, He HawWw o WNpPoKoro npumeHeHns. Ha pycyHke A4

NpuUBEAEHbl CXeMbl Hanbonee YacTo UCNOMb3yeMbIX YKPBITUN, AN KOTOPbIX UMEIOTCH JaHHbIE MO XapaKTePUCTUKAM CKOPOC-
TV BeTpa.
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CKOpOCTb BETpPA BHYTPU Kopnyca, M/c
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[MpumMep 1: YKpbITUE C OTKPbLITLIM JHOM

[MoHWXXeHWe CKOpPOCTW BeTpa B 3aKpbiTOM Kopnyce

S VAN

CKOpPOCTb BETpa BHYTPU Kopnyca, M/c

1,9 20 25 30 35 40 45
CKopoCTb BeTpa 3a npegenamm Kopnyca, m/c

1,0
CKOpOCTbL BETPA 3a npegenamMu Kopnyca, M/c

2,0 2,5 3,0

[Mpumep 2: 3aKpbiToe YKpbiTUE C 3(PPEKTOM eCTeCTBEHHOW TArU

PucynHok A.4 — lNpumepbl cxem Hanbonee 4acTo NCNonb3yemMblX 3aWNTHBIX YKPbITUN

KanunnspHoOu cUcTeMbl 403npoBaHus npusedeHo B [160].

20

A.10 KOHCTPYKUMA YCTPONCTBA reHePUPOBaAHUA rPagyupoBOYHON NAPOBO3AYLWLHON CMECH

B 6.2 EH 13528-2 ans uenen npoBeaeHuns UCnbliTaHUM NPOoB0OTOOPHUKOB NpeanncbiBaeTCH NCNONb30OBaHNE ANHA-
MUYECKON CUCTEMbI TEHEPUPOBAHUS, NMPeaBapuTeribHOro CMeLwnBaHuA U NnonyyYeHns BO34YyLWHON CMEeCU C U3BECTHbLIM
coaepXaHMeM rasoB U NapoB. HeKOToOpPbIE KItoYeBbIE CCLINKU MO 3TOU TEMATUKE, B TOM vncre ctaHgaptoel CO, npyBeaeHs!
B [146]—[155].

[ononHuTenbHblE MHCTPYKUUKM MO YCTAHOBKE CUCTEMbI BBEAEHUA wWnpuuem npueedeHsl B [156], no cucteme ¢
NCMONb30BAHMEM MPOHUKAKWKNX TPYOOK — B [157]. OnncaHne OueHKU MEeTPONOMMYECKUX XapaKTEPUCTUK CUCTEMbI BBEE-
HUSA Wnpuuem npuBeaeHo B [158] ¢ npumepom noaxoasawero Konnekropa ans orbopa npod nnm 3kCcno3amymoHHOW Kamepbil
ans AndPPy3noHHbIX NPOBOOTOOPHUKOB TPyb4aToro Tnna. YcoBepLWEeHCTBOBAHHAA KOHCTPYKUMSA, BKIOYaloWas cpeacraa
KOHTPONA TeMneparypbl U BraxXHoCcTn, onncaHa B [159]. B Hen npegycmoTpeHa 3KCno3munoHHas kamepa ¢ MOTOpPOM
Mewankm ana obecnevyeHnsi COOTBETCTBYIOLWEINO ABWMXEHUSA BO3ayxa ans npobootbopHukoB tvna bengk. OnucanHune
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XapaKkTepUucTUK1U HeKoTopbix Anddy3noHHbIX Npo600TOOPHUKOB

Tabnwunua B.1— Xapakrepnctnkm HekoTopbiX AN dy3nOHHbIX NPOB600TOOPHUKOB

[lpenen
Kos - 6 _
umqe)im Cropocrb ?i{el_ll-?lfﬂy Cra- Copbupyio- | Meton
A Tun npobo-| 3alUTHEIN chcby- NornoLle- 0106 a;l- Dunb- | YcnoBus 2t wate- | ananm MocTasilnk Ccebin-
Hant OTOOpPHUKA dounbTp s y HUS, up HOCTb | XpaHEHUS - ey - Ka
3nu, 3 HbIW 38 puan 38
5 CM°/MUWH npoObl
cM</C Hepenw,
MKI - M~
Onok- Tpy6- OTCyT- 6 Kom- CHa- | 161,
cua a30- | YaTbiv CTBYET Me- | HaTHas psixae- | 162,
Ta 0,154 | 0,89” | 2—4 |cs- |Temnepa-| TOA Cn | masi not- | 140
ueB | Typa pebuTe-
nem
dnok- Tpy6- OTCyT- 6 Kom- CHa- | 52
cua as0- | YaTbin CTBYET Me- HaTHas psxae-
Ta 0,154 0,89':’) 0,4 Csl- TeMnNepa- TOA MX | masa not-
ueB | Typa pebuTe-
nem
J1noK- [1po- Mem- 3 ChHa- |70, 79
cua aso- | booTbop- | bpaHa w3 Me- psihxae-
Ta HMIE vna | [1TP3 0.154 53 5 0.2 cAua 4°C TAA X Mast
benmx noTpe-
bute-
nem
Hnok- [1po- GFF 3 Kom- Ce- 163
cua aso- | booTbop- Me- | HaTHas PUNHO
Ta HUK TUNa 0,15 csaua | TeMmnepa- T9A Cll BbINYyC-
bengx Typa KaeMbly
dnok- Tpy6- EcTb, P Kom- AKTUK- 66
cua aso- | YaTbin cetka wm3 Me- HaTHas BUPOBAaH- X
Ta Hepxaee- | 0,154 | 9,91° 2 cAua | Temnepa- | Hol Clljlnm —
IOLLEN CTa- Typa YIronb
nw
Mo- Tpy6- OTCyT- 1 Kom- TOA CHa- | 163
HOOKCU | YaTbiu CTBYET He- HaTHas + XPOMO- psiKae-
asoTa 0,199 1,16 o) nenst | temnepa- | Bag kuc-| Cll | mas no-
Typa noTta Tpebu-
Tenem
OKcu- Tpy6- EcTb, 2 Kom- AKTUK- 66
bl a30Ta | YaTbIW CeTKka U3 Me- HaTHas BUPO-
HEPXXaBe- csaua | TeMnepa- | BaHHbIN
lowen cta- |  — 5,70% 4 Typa yronb + M)((:'FI“M —
nv XPOMO-
Basl KWC-
nora
Onok- Tpy6- TOA CHa- | 63
cu cepbl | YaTbIn + 3TUNEH- psiKae-
o 0.117 o 5 o o [MUKOIb cn | Mas
noTpe-
bute-
nem
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[lpodomxernue mabnuusi B. 1

[lpepen
Koachcpu- CKOPOCTb O0Hapy- | oo
Tun npobo-| 3auUTHBIV HUEHT nornoLle- HEAWA, bunb- | YcnoBuUs COpHESmpyro- Meton Ccbin-
Aranur OTOOpHUKA |  HUNbTP ANPOPY- HUST, OTquaH_ HOCTBE | XpaHEeHUS HiAn Mare- aHaﬂ;d - |IlocTasumk Ka
3unn, 3 HbIW 33 puarn 3a
v2lc | M /MUH Heneno. Npoohbl
MKT - M2
[1noK- [1po- Mem- o) Kom- CHa- |79, 87
cua cepbl | booTbop- | bpaHa w3 MeCcsl- | HaTHas psiKae-
HUK Tmna | [1T$3 0,117 42,7'” 0,3 LEB TeMne- TOA MX | mas not-
Bengx patypa pebuTe-
nem
Nnok- Tpy6- EcTb, 2 Kom- Kap- 82
cua cepbl | YaTbin cetka un3 Mecs- | HaTHas | boHar
Hepxaee- | 0,123 | 9,56 5 ua TeMne- | HaTpus NX —
IOLLLEN CTAa- paTtypa
nw
O30H Tpy6- OTCyT- 2 n- CHa- | 130,
YyaTbIN CTBYET MeCH- NMpuau- psxae- | 131,
0,1531 | 0,9 3  |ua — | natvnen | CM | mas 133,
noTpe- 164
butenem
O30H Tpyb- OTCyT- 6 Cy- NH- CHa- | 134
YaTblW CTBYET MECs- | Xoe [Mo- | Auro psixXae-
0,153 | 7,9? 2 |ueB | wmelwe- CM | mas
HUE noTpe-
butenem
O30H Tpy6b- EcTb, 2 Kom- Hut- 137,
YyaTbIl ceTka U3 MECs- | HaTHas | pUT Ha- 138
Hep>KaBe- 0,153 | 11,42% 4 ua TeMne- | TPpUs NX —
IOLLEN CTa- paTtypa
nv
dop- Tpy6- OT1cyT- 2 bu- 129
Manbge- | vartbin CTBYET 0,150 9,0” 5 MeCS- 4°C |cynbooutr | CIl —
ma La HaTPUS
Dop- [1po- OnnbTp 1 —-18 °C Cha- | 121
manbae- | booTbop- | U3 CTEK- 0.150 + Heae- psiKae-
rmg + Ap. | HUK TUNa | NTOBOJTOK- ’ 61" — ns NHPI | BOXKXX | mas
anbgern- | 0enmK Ha AP- noTpe-
bl butenem
Dop- [1po- OnnbTp 1 —-18 °C CHha- | 122
manbae- | 6ooTbop- | N3 CTEKNO- 0.150 + Heae- psiKae-
rMa + Ap. | HUK TUna | BONMOKHA ’ 197 — ns NH®I | BOXX | mas
anbgern- | Denmx AP- noTpe-
bl butenem
Dop- [1po- [Thac- 1 —18 °C Ce- 123
manbae- | booTbop- | TMHKA C OT- 0150 + Heae- PUNHO
Mg + ap. | HUK Tuna | BepcTus- !,u,p 25" — | n=s NH®I | BOXX | BbINyC-
anbae- benmx MW ' KaeMbll
rmab
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Cko- | lpepen
Koatp- | poctb| oBHapy-
A Tun npobo-| 3awuTHbLIU q):tr:;H_T norgo- O}K:g M;" CTaOiM”b_ Ycnoeua xpa- COpuﬁm;;y:- ;./Ieamﬂ oeTa Co .
HaNUT OTBOPHMKA bUNbTP O y-| we- |oT PaH- | HOCTL et LMK MaTe- | aH ﬂ;n- TaBLWKUK| CCbINK
31U, HUA, | HbIK 38 | MPODLI puan 3a
cmé/c | em®/ | Hepento,
MWUH | MK - M3
AM- Tpyb- Mem- doc- CHa- | 165
MUaK YaTbIN bpaHa n3 popHas psiKae-
TP 0.254 | 7.8 40 B o kucnota |([1AA +| mas
CllT | noTtpe-
bute-
nem
AM- Tpyb- Mem- doc- CHa- | 92
MUaK YaTbIW bpaHa dhopHas pshKae-
0.254 | 2.5 1 o o kmcnota |[[1TNA +| mas
Cll | notpe-
bute-
nem
AM- [1po- Mem- 6 KoM- Jn- CHa- 89
MUaK booTbop- | BpaHa MeCsl- | HaTHas MOHHas pshKae-
H”'f TMna 0.254 | 45 0.8 LLEB Temnepa- | kmcnota |([1T1A +| mas
benmx TYpa Cll | notpe-
bute-
nem
AM- [1po- Mem- 1 Doc- CHa- | 46
MUaK booTbop- | BpaHa w3 Mecsu dhopHas pshXae-
Hvuf ™vna | [1TP3 0.254 g7b) 0.1 4°C KMCNoTa X Mas
benmx noTpe-
bute-
nem
AM- [1po- s Kom- Doc- CHa- | 56
MUaK booTbOP- MeCcsl- | HaTHas dhopHas pshKae-
HK TMNa o 0.254 | 409 0.2 LEB TEMMEpPa- | KNCNnoTa cn | Mas
benmx Typa noTpe-
bute-
nem
AM- Tpy6- EcTb, P [Tpea- doc- — 90
MUaK YaTbIW CeTKa N3 HE: 0.054 | 48° 4 MECH- | NOYTU- dopHas X
PXKaBEOLWEN La TENBbHO Kucnota
cTanwu 4°C
bek- Tpy6- PunbTp 6 Kom- AKTN- Ce- 24,
30mn + Ap. | YaTbii n3 auetara | 0,0859 7.01° MECcsi- | HaTHas BUPO- puiHo | 102—
1,5 y [ X 106
J10C uennwonoadsl | +4ap. |+ 4ap. LeB TeMnepa- | BaHHbIN BbIMyC-
Typa Yrosb KaeMbIW
ben- Tpy6- CeTka na 6 Kom- AK- Ce- |120—
3on + Ap. | yartbin HEPXXaBEIo- ) MECs- | HaTHas TUBMU- DUIAHO 123
y 0,0859 8,93
nocC Len cTanm . + 2,0 LEB TeMnepa- | poBaH- [ X | BbINyC-
AP- AP- Typa HbIN KaeMbIi
Yronb
ben- Tpyb- OTCyT- 11 Kom- Chro- Ce- |13, 24,
300 + Op. | YaTbIn cTByeT/+ MEeCcs- | HaTHas mosorb pUunHO |25, 84,
NocC membparna |0,0859+ 0’3|;T 0,3— | uer Temnepa- | 1086, Boinyc- | 107,
0,67+ X - | 166
ap. o 0,5 [4] Typa XAD-4, KaeMbIW =
| Tenax 167
TA
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[lpodomxernue mabnuusi B. 1

[lpepnen
Koacdu- Cko- |0BHapyxe- Cra
Tun npobo-| 3aWuUTHBIN LMEHT POCTE 1 A, OTO- bune- | Ycnoeus Copoupyio- Meton
AHanNuT norno- | dpaHHbIN LMK MmaTe- | adHanu- |[ocTaswmk|Cebinka
OTOOPHUKA dunbTp anpdy- HOCTb | XPaHEHUS )
s oni2/c| LWEHNA, | 38 Hene- pobb puarn 39
’ CM>/MUH nio,
MKF - M5
ben- Tpy6- EcTb, 10 Kowm- AKTU- 05—
30Mn + ap. | YaTbIn ceTka wu3|0,0859+ 8,93% + 1 MECH- | HaTHasA | BUPO- % B 98
J10C HEepPXaBelo- ap. ap. LeB TeMMNe- BaAHHbIW
LLen cTanwm patypa | yronb
ben- [1po- Mukpo- AKTU- Ce- 119
zon + Ap. | 6ooTOOp- | NOPUCTBIN BUPO- PUWHO
NnocC HUK TuMna | umnuHap 0,0859 +| 80% + 03 B B BaHHbIU X BbINyC-
benax ap. ap. ’ YIOnb KaeMbIW
ONCKOBO-
ro Tmna

*) OnpeaeneHne n Banugauuns.

**) CM — cnekrtpogotomeTpus; MX — noHHast xpomarorpadpus;, BO2KX — BbICOKOSDEKTUBHASA XUOKOCTHAA XPO-
matorpadoust, ['1MA — noTovHoO-nHXeKUMoHHbIM aHanni; [ X — raszoBas xpomartorpaduvs;, JHOI — anHntpodenmnnrmg-
pa3sng, TOA — TPpUaTaHonamMmmH.

3 OnpeaeneHo TeEOPeTUYECKH;

") OnpepeneHo TeopeTUUECKM (MK yKa3aHO N3roTOBUTENEM), BAaNMANPOBAHO 3KCNEPUMEHTAITBHO N CKOPPEKTUPOBA-
HO (NpV HeOBXOAMMOCTN);

°) OnpeaeneHo KCNeprMEHTANBHO.
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Mpunoxenve OA
(cnpaBo4HOe€)

CBegeHuA 0 COOTBETCTBUMU CCbINTOYHbLIX MeXAYHapoAHbIX CTaHAAPTOB CCbINTOYHBLIM HaLuUOHaNbHbLIM
ctaHaapTtam Poccunckoun ®epgepauunn

Tabnwuua HOA.1

OBo3HaveHne CCbINOYHOro OBbo3HavYeHne n HaMMEeHOBaHME COOTBETCTBYHOLEro HaUMOHaNbLHOro CTaH-
CTeneHb COOTBETCTBUA
MEXOYHAPOOHOro craHaapra napra
EH 13005:1999" *
NCO 5725-1:1994 IDT [OCT P CO 5725-1—2002 To4HOCTb (NMpaBUNbHOCTL U Npe-

LM3NOHHOCTb) METOA0B W pPe3ynbTtatoB namepeHun. Yactb 1.
OCHOBHbIE MOJIOXEHUA N ONpeaeneHns

NCO 5725-2:1994 IDT [OCT P NNCO 5725-2—2002 To4YHOCTb (NMPpaBUnbHOCTb U Npe-
LM3MOHHOCTb) METOAOB W pPe3ynbTartoB uamepeHun. Yactb 2.
OCHOBHOM MeTO4 onpegeneHns NOBTOPAEMOCTUN U BOCTIPON3BOAN-
MOCTU CTaH4apTHOro MeToga n3amepeHun

NCO 5725-3:1994 IDT [OCT P NNCO 5725-3—2002 ToYHOCTb (MpaBunbHOCTL U Npe-
LM3NOHHOCTL) METOAOB U pPe3ynbTaToB namepeHun. Yactb 3. po-
MEXYTOYHbIE MoKasaTenn NPeun3noHHOCTU CTaH4apPTHOro MeToaa
N3MepPEHNIA

NCO 5725-4:1994 IDT [OCT P NCO 5725-4—2002 To4HOCTb (NPaBuiibHOCTb U Npe-

LM3NOHHOCTb) METOAOB W pPe3ynbTtatoB uamepeHun. Yactb 4.
OCHOBHblE METOAbl onpegeneHns NPaBuUIbHOCTU CTaAaHO4APTHOrO
MeToaa N3MepeHnn

NCO 5725-5:1998 IDT [OCT P NNCO 5725-5—2002 To4yHOCTb (NMpaBUnNbHOCTb U Npe-
LM3NOHHOCTb) METOAOB W pPe3ynbTartoB uamepeHun. Yactb 5.
AnbTepHATUBHbIE METOAbLI OnpedeneHns nNPeun3noHHOCTU CTaH-
0AapTHOro Mmetoga NamepeHun

NCO 5725-6:1994 IDT [OCT P NCO 5725-6—2002 To4vHOCTb (MPpaBunbHOCTL N Npe-
LM3NOHHOCTE) METOA0B U Pe3ynbTaTtoB uamepeHun. Yactb 6.
Vlcnonb3oBaHWe 3HA4YEHUN TOYHOCTU HA MPaKTUKe

ERH 13528-1:2002 IDT [OCT P EH 13528-1—2010 Ka4vecTtBO aTMOCHEPHOro BO34y-
xa. AndpPpysnorHHblie NpoboOTOOPHUKN, UCNONB3YEMbIE MPU OMnpe-
OeneHnn coaep)XaHusl rasoB M napoB. TpeboBaHus v meToabl
ncnoiTaHun. Yactb 1. Obwme TpeboBaHns

ER 13528-2:2002 IDT [OCT P EH 13528-2—2010 KavectBoO aTMOC(EPHOro BO34y-
xa. Anpdy3anoHHble NPoboOTOOPHHUKN, UCMONb3YEMbIE MPU Onpe-
OeneHnn coagepXaHusi radoB v napoB. TpeboBaHUsa U MeToabl
ncnoiTaHmn. Yacte 2. CneunanbHble TPEOOBaAHMA U METOAbI UCIbI-
TaHUW

* COOTBETCTBYOWMN HAUMOHAlNbHbIN CcTaHAapT oTcyTCcTBYET. 1o ero yreepxXaeHnsa pekoMmeHayeTcs NCrnonb3oBaTh

nepeBo Ha PYCCKNN A3bIK JAHHOIO MEeXayHapoaHoro ctaHgapra. [NepeBog 4aHHOro MeXxXayHapoaHoro ctaHgapTa Ha-
xoautcsa B PegepanbHOM MHOOPMALMOHHOM (hOHAE TEXHUYECKUX PEIMAaMEHTOB U CTaHA4apTOB.

[TpunmeyvaHune—B HacToawen Tabnuue NCNonb30BaHO cneayowee ycnoBHoe 0603Ha4YeHNe CTENEHN COOT-
BETCTBUS CTAHOAPTOB:
- IDT — npeHtTn4HbIN cTAHaApPT.

R Coaepxanne EH 13005:1999 cootBeTcTBYET cogepxanuo Pykoogctea NCO 98:1995, KOTOpbIM COOTBETCTBYET
OOKYMEHTY « PYKOBOACTBO NO BbIPaXEHUO HEONPEAENEHHOCTN n3MepeHns» — nog peaakuymen npod. Cnaesa B.A. — CI16..

N3a-80 « BHVNAM nm. .. MenaeneeBay, 1999.
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