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Mpeaucnosune

Lienu v npuHumnel cTaHgapTm3auum B Poccuiickoin @efepaunm ycTaHoBneHbl defepanbHbiM 3aKOHOM OT
27 pekabpsa 2002 r. Np 184-®3 «O TEXHNYECKOM perynvpoBaHumn», a npasuia NpUMEHeHUs HauuoHa bHbIX
cTaHpapToB Poccuiickoit ®epepaunn — FOCT P 1.0—2004 «CtaHgapTtusauua B Poccuiickoii ®epepauun.
OCHOBHbIE NOI0OXEHUSA»
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HOro nNepeBoja Ha pyCcCkuii A3blk CTaHAapTa, ykasaHHOro B NyHKTe 4

2 BHECEH TexHuyeckum KoMuMTeTOM Mo cTaHgaptmlaumm TK 457 «KayecTBo Bo3ayxa»

3 YTBEPX/[EH W BBEJIEH BEWCTBUE Mpukasom ®efepanbHOro areHTcTa No TeEXHUYECKOMY pery-
NMpoBaHuio 1 meTposiornn ot 12 Hos6psa 2010 1. Ne 437-cT

4 HacToswwmii cTaHAapT naeHTUu4eH esponelickomy ctaHgapTy EH 13528-3:2003 «KauecTBo aTmocdep-
HOro Bo3sgyxa. AnddysnoHHble NPO600TO0PHMKN, NCMOAb3YEMble NPY ONpeaeneHnun coaepXaHns rasoB u
napos. TpeboBaHWA N MeTOAbI UCMbITaHWA. YacTb 3. PyKoBOACTBO N0 BbIGOPY, MCNOML30BaHMIO N TEXHUYECKO-
My obcnyxuBaHmio» (EN 13528-3:2003 «Ambient air quality — Diffusive samplers for the determination of
concentrations ofgases and vapours — Requirements and test methods — Part3: Guide to selection, use and
maintenance»)
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5 BBEJEH BIEPBbIE

MHdopmauua 06 M3MEHEHNSX K HACTOsILLEMY CTaHaapTy Ny6nkyeTCs B eXerofHo u3jaBaemMom
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no/ib30BaHUsi — Ha ohMLUManbHOM caliTe ®efBpasnbiloro areHTCTBa M0 TexXHNYEeCKOMY peryvpoBaHuio 1
MeTposiorun B ce T HTepHeT

© CtaHgapTuHdopm. 2011

HacToswuii cTaHAapT He MOXEeT 6bITb NO/THOCTLIO UM YACTUYHO BOCMPOU3BEAEH, TUPAXXMPOBAH 1 pac-
MPOCTPaHEH B KayecTBe ohuLManbHOro UsgaHus 6e3 paspelleHns ®efepasbHOIO areHTCTBa N0 TEXHUYECKO-
MY perysiupoBaHuio 1 MeTposiorum



FOCT PEH 13528-3—2010

CopepxaHue

1 OB IACTD MPUMEHEHUS ...ttt ettt et st ettt sr e ke e he e bt et e e eb e e sbe e bt e bt e bt e eb e e e bt e ebe et e esbeenb e e ke e sbe e b e et e e sbeenaeenteens 1
2 HOPMATUBHDBIE CCBITTKM 1.t it etee ettt ettt et s e e sttt e e et e e sas e e saee e esse e e s esn e e seee s e e sane e s aae e e sneeenreeeseneeennnes 1
3 TEPMUHBI N OMPEIEITEHMS .ttt sie et et e e skt e et e e s e e et e e e s s e e s bt e e b e e e se e e e s et e ehe e e esbe e e asne e e sn e e e nneeeanneesnneeens 1
4 OBO3HAUEHMA Y COKPALLLEHUS .. uieieieiieattieeutet ettt e aatteesataeasteesabe e e saeee e abeeese b e e aabe e e sbeeeab b e e eabeeesbeeeabeeeanneeaanneesbnneannes 2
5 LLEMIN U CTPATEIMA UBMEPEHUM ..ttt sttt ettt he bttt bbbt bt b e e bttt eh ettt et e st e abe bt ebe e st e e

5.1 V3mepeHunsa B COOTBETCTBMU C AnpeKkTMBamMun EBponeiickoro coto 3a
5.1.1 ANPEKTUBDI MO KAUECTBY BO 3 [ Y X8 eereruurrieeeiurereeeaaureeeeesasueeeessassseeeessasssseesssssneeeessasneseassnnneeeesanneeens 3
5.1.2 OueHKa, OTHOCALAACH K UICTOYHUKY 3arpsa3HeHus. ..

5.1.3 [AVPEKTUBbI N0 OXPAHE JTECOB......veeeirierireeiee e
5.1.4 OXPAHA GKOCUCTEM ..eeeuireeiiieeeieeeairtessteeesseeeesnreesaseeasseeesssaeesseeesaseeeses e e s areeese s e e eaneeensneenasneesaneeanreenaneean 4
5.1.5 VIHPOPMUPOBAHHOCTD HACEITEHMS . cuteiiitiieiiieaatieeaieeeaieeeasteeeasetesineeesseeesnseeesaseesnneesnbeeenaneeaneeennneas 5
5.2 V3amepeHus B noAAEPKKY MONUTUKM B APYTUX COD E P @X cuueeiriririireerieearieeasiieeesteesusesasseessseesseeassneesnsneesnes 5
5.2.1 V3mepeHus B NoAAepXKy HaLMOHaNIbHOW, pervMoHasibHOM U TOKASTbHON MOMNTUKN.....ccveeeneeneene. 5
5.2.2 OXpaHa CNELMATIBHBIX KO CHCTEM ..eviiiuieiiieeeireeesreeesireeesseeessseesssseessreeaasneesaneseaneesanneesnnesasnneenenneannes 5
5.2.3 OCO6bIE ACMEKTbl UCCIEAOBAHMM .....vveeitvieeiieeiieeeitteeetaeeeteeseteeesseessseaestseeebeeesssaeasssaeassaesasseeenseeeannas 5
5.3 MNaHNPOBAHNE UBMEPEHUM . ...oueiiiiiiieie ittt
LS ST eTo o Ve o Lo o3 - - VPSPPI
6.1 VICTOUHUKN MHOIOPMALIMM ...ttt ettt ettt eh et a e h et e bt st e b e he bt e et e et e nat et e e nanenbeesne s 5
6.2 BbIOOP MP OB OOTOOPHYIK c.ueeeeiieeatieaieestieattesteeateeaeesatesteeaseeabeeaaeeasbesasebeeeaeeaaeeaseeasbesaeeabeeeseesabeabeennnesreeaneenn 6
6.3 KOHKPETHBIE MPUMEHEHMS ......etiieeeiititie ettt ettt e e e ettt e e et et e e e e s ettt o4 s et e e e e s et e e et et e e e eassbeeeeesabnneeesannne 6
6.4 CootBetctBue EH 13528-1 nEH 13528-2 ................ 6
AL o1 ITYLa L I o T U Lo ) 1 F PSPPSR P PP UPPPIN 6
7.1 OcHOBHbIe NPUHLUMBI ANAIDYINOHHOTO OTOOPA MP OB .eeeuiieiieiieiieitieiie ettt ettt st e et e b seeeseeas 6

7.2 Pa3MepHOCTb CKOPOCTU ANGPY3MOHHOIO NOrNoLLeHNA
7.3 CmelyeHune, 06ycoBfeHHOE BbIGOPOM HENAEATBHOTO COPOEHTA . ciuviiueiriieiireeieirite e ettt 7

7.4 YcnoBwisi OKpyXatoLleii cpefbl, BIUSIIOLLME HA XapakTEPUCTUKA MPO6O0TOOPHMKA.

7.4.1 TeMNepaTyPaA Y LABITEHMUE ....cciiiiiiie ettt ettt et e e r s e e e snre e s
T.4.2 BITAMKHOCTD ettt ittt b e s b e e e s b b e e e as b e oo ab e e e s b e s b be s e bt e s s e e s s e e e s eba e s shba e e ba e e 8
7.4.3 HECTAHOAPTHBIE YCIOBYIS . ..ccuueiiiteieaitee ettt e et e e et e e seeeesseeeseeeeese e e sase e e saseesasae e sine e e saeeesneeenreeesnneeensneenane 9
7.4.4 BNNAHNE CKOPOCTU MOTOKA BOSOYX@...uvveeeeiaiureeeeeiireeeeesasineeeaesineeeessnneeeeesssnneeesssnnneeesennnnneeesarnnneas 9
7.4.5 TPAHCMOPTUPOBAHME......ceviiiiieireeaiiieeee e e e 10
8 3awuTa oT He6NAroNPUATHBIX OKPYXKAKOLLUMX YCIIOBUM ..ecveiiiieiiiite ettt ettt sre e 10
8.1 OOLLME MOTMOMKEHMS ...ttt ete ettt ete et e et et sh e et e bt e eb e e bt e b e e b e ea b e e eh e e she ek e e beeb e e eb e e eaeenbeebeeneenreeneean 10
8.2 CKOPOCTD MOTOKA BO 3L Y X8 euuteeeieieateeesuriesunrtesseesasseessseessseesaseeesaseesseee st seeasteeasneensseeabee e sreeabeeeaneeeannas 10
L TG @ Lok ¥ 1 1 O PP PP TP PPPPPPT PRI 10
8.4 OBECTIEUEHME BALLIMTD .ttt et e sttt ettt sa et e b et he e e eb e e b e st e e e bt ea bt e e e e bt e bt see e ebn e e e e eabesaneneneebneeas 10
IR =TT o]y F=Tod s To Lot PSP PRV RTTOTRRRPRIN 11
9 PacnoIOXEHNE TOUEK OTOOP@ MP OB ..ueiiuiiieiiieeiieeetteeettte ettt e sttt e ettt e s bae e shbe e e bt e e aabee e sateeeabeeensbeesabeeennbeesnnbassaneean 11
10 TPeOOBAHUA KOOYHUEHUIO MEPCOHBI @ . .ueeeiuiieetiieaiieeaiteeate e aiteessbeesate e e e eeeabeeesaeeeanbeeeasseeeasseeabeeeanbeeesneeeanen n
11 OOECTIEUEHME KAUECTB@ . ..utuvieurietiateatiattetteesteeabeastee st easeeaseesbe e bt e abeea b e e se e e be e b e et e esbeeeb e e abeebe e b e eaneesneenbeenbeennes 11



FOCT P EH 13528-3—2010

MpunoxeHne A (CnpaBoYyHOE) OCOObIE YCITOBUSA MPUMEHEHMA ....ocuvieiiiiieeeieeiee st see e 13
AL OOBLUME MOTOMKEHMSA ....eeeeieeie et eetteeestteesteeesteeesteeessteeesseeeasseeasseesassesanseessbeesnseeeansesanseesstseaannes 13
J A O (o3 ¥ =< o I = PO P PP PPPPPPPP 13
A.2.1 TIPOBOOTOOPHUKN TPYOUATOTO TUMA .eervveieeiiriiieireeiresiresre st s eeeer e seeeeneesbeesneenne 13
A.2.2 TMpo60o0T60pHKK TMNa Beiiaxa, 0406PEeHHbI AreHTCTBOM MO 3aLLuTe OKpyxXarLei
cpebl CLUA/MPO600TOOPHUK-6EMMK MOHCAHTO ..eeviiiieciie e 13
A3 MOHOOKCUL B30T @ uueeeeiiurieieeeaiiteeeeasaneeeeesasseeeeesnstesesanssnteeesasntseeeesasssseesssssteneessanseeeessnnsseeesssnnses 14
YN 11 [0 ] (o3 s W o = o 1 IR PPPRPPRON 14
ALD AMIMUBK .ottt e e et e e e et e e e b e e e e n e e e e et nreeeenans 15

A.6 Ta3006pasHble opraHMyeckne coeuHeHuns (neTyune opraHnyeckme coeguHenmns) . ... 15

A.6.1 TPOGOOTOOPHUKMN TPYOUATOTO T U M@ c.uevereeiniieirenieesieesieesieesteesiee st sbeesieesanenineniee s 15

A.6.2 TMpob6ooT6opHWKN TUNa Bengxa......
A.6.3 Mpob6ooT6OPHUKM ANCKOBOrO TUNA...

F A Lot o]V E= Vo T=T s TP U PP OOT 16

N S I O I Lo I PP U TRV RRPPRUURRTRRIN 17

A9 BALUNTHBIC YKPBITUS .eeeuirieereeeireeaiee e e e e e aaseeesteee et e ass et e sme e e s see e asae e e ame e e asn e e e nneeessreeennneenaneeannee e 17

A.10 KOHCTpyKUusi yCTpOWCTBa reHepnpoBaHuns rpagyupoBoOYHOl NapoBo3ayLIHOW cmecn . . 20

MpunoxeHne B (cnpaBoyHoe) XapakTepuCTUKU HEKOTOPLIX AN PY3NOHHBIX MPOOO0OTOOPHUKOB.................. 21
MpunoxeHne A (cnpaBoyHoe) CBeAeHNsI 0 COOTBETCTBUM CCbI/TOYHbIX MEXAYHAPOAHbIX CTaHAapToB

CCbI/IOYHBIM HaLMOHa/IbHbIM CTaHAapTaM POCCUNCKON @ eAePaLUh....ccceeeerereceeceen 25

26

Bubnuorpadus



FOCT PEH 13528-3—2010

BeepeHve

B HacTosLweM cTaHAapTe yCTaHOBMEHbl TPe60BaHUS Y METOAb! UCMbITaHWI NpY onpeaeneHnn xapakre-
PUCTUK AN Y3NOHHBIX MPOBOOTOOPHNKOB, NCNO/b3YEeMbIX A1 ONpeAeNeHns CoAepXaHus rasos 1 Napos B
aTMocchepHOM BO3ayXe.

Liensimu, ycTaHOBNEHHbIMM B 5-011 nporpamme feicTeuii EBponeiickoro coto3a B 061acT kayecTsa BO3-
adyxa. aBnaTca ahekTVBHAA 3aLuUTa HaceNeHns OT N3BECTHbIX PUCKOB, CBA3AHHbIX C 3arps3HeHnem Bo3ay-
Xa. W yCTaHOB/IeHVe YPOBHEW npeaesibHO AONYCTUMbIX KOHLEHTpaLUuid ANna 3arpsasHSatoLWmMx Bo3ayX BellecTs,
KOTOpble cnefyeTyunTbiBaTh NPU N1aHMPOBAHUN AeCTBYI, HanpaB/IeHHbIX Ha 0XPaHy OKpyxatLei cpegbl. C
3TO LeNbio NPOBOANTCA MOHUTOPUHT Y KOHTPO/Tb COAEPXKaHNSA 3arpsA3HSAOLLMX KOMNOHEHTOB MO OTHOLLEHWIO K
HopMaTuBam.

B nocnepytowunx nporpammax AeicTBuini EBponelickoro cotsa no oxpaHe okpyxatwLiei cpefbl 6bina
nofyepkHyTa He06X0AMMOCTb HaxXoXAeHNs 6anaHca Mexay cTaHfapTaMu Ha NPoAyKL Mo, npefenbHo fgonyc-
TUMbIMUN BbIBPOCAMM 1 9KOSTOTMYECKMMUN HOpMaTBaMu.

Mpy BHeApeHUn cyLecTBYOWNX ANPEKTUB BblN BbIABAEHbI pa3nnyHblie NpobsieMbl, yCTaHOBNEHHbIE B
[vpekTnee CoBeTa No ynpasB/ieHUIo 1 OLLeHKe KayecTBa aTMocepHoro so3ayxa [1]. K Hum otHocAaTcs:

- pas/sinyHble NOAX0Abl K MOHUTOPUHTY MEXAY UBHYTPU rocygapcte—uneHoB EC BconoctaBUMbIX CUTY-
auusx;

- rapMoHu3auua MeToA0B U3MepPEeHWil;

- KayecTBO M3MEPEHWIA, 3aBKCALLEee OT rPaslyMpoBKM 1 Npoueayp obecneyeHmnst KayecTsa.

Onddy3noHHble NPo600TOHOPHVKK, NCNOb3yeMble NP OLEHKEe kayecTBa BO3AyXa, [O/MKHbI COOTBET-
CTBOBAaTb HEKOTOPbLIM 06LLUM TPEB6OBaHUAM, YCTaHOB/IEHHbIM B EH 13528-1. K 3TuM TpeboBaHusAM OTHOCATCSA
0/HO3HAYHOCTb, CE/TIEKTUBHOCTb M MoKa3aTenu kauecTBa pe3ybTaToB UsMepeHuii, B TOM Yice HeonpeaesneH-
HOCTb.

3T obwme TpeboBaHUSA MOTyT 6bITb MPUMEHEHBI ANA APYrMX Mpoueayp, UCNo/b3yeMbiX NPU OLEeHKe
KayecTBa aTMOCepHOro Bo3ayxa.

Kpome Toro, andchy3noHHbie Npo600THOPHMKIN, NCNONb3yeMble NPY OLEHKE KauecTBa BO34yXa, [O/TKHbI
COOTBETCTBOBATb HEKOTOPbLIM CreLManbHbIM TpeboBaHNUsAM, KpOMe YCTaHOBAEHHbIX B EH 13528-1. 3T cneuun-
anbHble TpeboBaHna npueeaeHbl B EH 13528-2. B HacToAwem cTaHAapTe npusefeHbl PyKOBOASLLNE yKa3aHWs
no BbI6GOPY, NCMOIb30BAHNIO U TEXHUYECKOMY 06CY)XUBaHMIO AUEEY3NOHHLIX NPO600TOOPHMKOB, NCMO/b3Yye-
MbIX MPU OLeHKe KayecTBa aTMOCHEPHOro Bo3ayxa.

Monb3oBaTeb fO/MKEH CAeNaTb NPaBu/IbHbIA BbIGOP NpOLEeAYpP WM YCTPOKCTB, COOTBETCTBYHOLLNX Tpe-
60BaHUSAM HacTosiLero ctaHgapta. OfAHUM 13 CNOCO60B A1 3TOr0 ABMAETCA NosyYeHne nHdopmaLun unm
NoATBEPXAEHWSA OT M3roToBnTeNs. TNoBsble NCnbiTaHsa nnn. B 6onee o6 em ciyyae, OLeHKa XapakTepucTuk
npoueayp Uv ycTpoincTs, MOryT 6bITb NPOBEAEHbI U3TOTOBUTENEM, NO/Ib30BAaTEEM, UCMbITATE/IbHOW CTaHLN-
el NN Hay4Ho-MccnenoBaTelbCKo nabopaTopueid, 4To Hanbosiee NpueMsIeMo.

HacTtosAwuin ctTaHgapT NPMMEHVM B OCHOBHOM AN5 AMd(Y3NOHHbBIX NPO600TOOPHUKOB, NCMO/b3YEeMbIX
npu oLeHke KayecTBa aTMOCepHOro Bo3ayxa, ogHako Anddy3noHHbI 0T60P NPO6 Takke NoAXoAMT v AnA
OLEHKM Ka4yecTBa BO34yxa 3aMKHYTbIX nomeLyeHuii. Andydy3noHHbili 0T60p Npob n oT6op Npob MeToaoM npo-
Kauky cYMTaOT NOAXOAALMMU NPW NOA0OHBLIX M3MEPEHNAX, B 3aBUCMMOCTM OT YC0BUIA (OCOGEHHO OT /TH6bIX
TpeboBaHUi K NPOAOMKNTETLHOCTM 3KCno3uuuii) [2]. B EH 14412 npuBeaeHbl OCHOBHbIE MNOMI0XKEHUS MO BbI6O-
pYy. UICNOIb30BAHUI0 U TEXHUYECKOMY 06CYXMBaHUIO0 AN dY3NOHHBIX NPOBO0OTOOPHUKOB, NCMO/Ib3yEMbIX MPK
OLeHKe KayecTBa BO3yXa 3aMKHYTbIX MOMELLEHNA.

Mo copepxaHnio HacToAwWwmMi cTaHaapT aHanornyeH EH 838. a EH 13528-1 aHanoruyeH EH 482. Cepus
CTaHAapToB NO UCNO/Ib30BaHNI0 AN PY3NOHHBIX NPOH600THOPHMNKOB A1 0TOOpPa NPO6 aTMoCcepHOro Bo3ayxa
6blna paspaboTaHa B [JONO/THEHNE K aHANIOMMYHbIM CTaHAapTaM No OueHkKe KayecTBa Bo3gyxa paboyeii 30Hsbl,
NOCKO/IbKY B OCHOBY MX MOMIOXEHbI Apyrue EBponeiickme upekTuBbl, OnpeAeneHns n MeToAbl OLeHKM Heonpe-
[eneHHoCTH.






FOCT P EH 13528-3—2010

HALULMWOHANbHBLIN CTAHAOAPT POCCUNCKOMWN PELEPALUNMN

KAYECTBO ATMOC®EPHOIO BO34YXA
Anddy3rMoHHbIe NPO600TOOPHUKM, UCMOMb3YEMbIE NPU ONpeaeneHnn CoAepXaHUAa ra3os 1 NapoB
TpeboBaHMS U MeTOAbl UCMbITAHWIA

YHacTb3

PyKOBOACTBO MO BbIGOPY, MCNOMB30BAHUIO Y TEXHUUYECKOMY 06CNYXMUBaHUIO

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

fNaTta sBegeHna — 2011—12—01
1 O6nacTb NpUMEHeHUs

HacTosAwwuii cTaHfapT ycTaHaB/IMBaeT PyKOBOAALLME yKka3aHWs MO BbIGOPY, MCNOMb30BaHNI0 1 TEXHUYEeC-
KoMy 06cnyxmBaHmio Anddy3noHHbIX NPO600TOOPHMKOB (fasiee — NPo600TOO0PHNKOB), NMPUMEHSAEMbIX NpK
13MepeHnsX B06GNACTY OLLEHKUN KaYeCcTBa OKpyXatoLiero Bo3ayxa. KHUM OTHOCATCSA yka3aHWs no LensiM u MeTo-
[lam n3MepeHuii, CooTBETCTBYHOLLME NoNnTUKe EBponelickoro cotosa v, B 6onee o6LiemM cMbicie, OTHOcALWMecs
K NCNONb30BaHMI0 TakMx NPo600TGOPHUKOB. B cTaHapTe Takke NpMBEAEHO onvcaHne NPUHLMNOB AeicTBuS
AN Y3UOHHBIX NPOGOOTGOPHMKOB 1 (DAKTOPOB, BAUSAIOLLMX HA UX XapakTEPUCTUKM, NpU peanusaumun 3Toi
nonuTukM. Takxke npuBedeHbl peKkoMeHAauuu no BbIGOpy CNoco60B CBeAeHWS K MUHUMYMY Nto6bix Hebna-
ronpuATHbIX BO3A4ENCTBUIA, Hanpumep nyTem nomMelLeHns Npo600T60PHUKOB B YKPbITUS, 3aliuuiatolime ot
BETpa, ¥ no Bonpocam npogheccroHasnbHOW NOAroTOBKM NepcoHana 1 obecneyeHns kayecTsa.

B npuioxeHusx npusegeHa AoNoHNTEIbHASA MHOPMaLMa No NpakTUYeckomMy NnpuMeHeHuto guddysu-
OHHbIX NPOGOOTOOPHMKOB AN KOHKPETHbLIX 3arpA3HUTENel OKpyxaloLeid cpefbl, B TOM YiCie TeX. KOTopble
YCTaHOB/IEHbI CYLLECTBYIOLLMMI U NNAHMPYEeMbIMK foHepHUMK EBponeickumu AupekTneamu.

2 HopmaTuBHBbIE CChIKN

B HacTofWwem cTaHgapTe UCMONb30BaHbl HOPMATUBHbIE CCIIKU HA CrieAyioLne cTaHfapThl:

EH 13005:1999 PykoBOACTBO MO BbIpaXEeHUO HeonpegeneHHocTn usmepenus (EN 13005:1999,
Guide to the expression of uncertainty in measurement)

EH 13528-1:2002 KauyectBOo aTmocchepHoro Bo3sgyxa. AuddysnoHHble ycTpolicTBa oT6opa npob,
nucnonb3yemble AN onpegeneHns cogepXxaHns rasos v napos. TpeboBaHNa 1 MeToAbl ucnbiTaHuii, YacTtb 1.
O6uwue TpeboBaHns (EN 13528-1:2002 «Ambient air quality — Diffusive samplers for the determination of
concentrations ofgases and vapours — Part 1: General requirements)

EH 13528-2:2002 KauecTBOo aTmocchepHoro Bo3gyxa. Auchdy3noHHble ycTpoiicTBa oT6opa npob,
ncnonb3yemble ANA onpefesnieHns cofgepxaHns ra3os v napos. TpeboBaHNa 1 MeTOAbl UCMbITaHui. YacTb 2.
CneumanbHble Tpe6oBaHus W MeTofbl ucnbiTaHuii (EN 13528-2:2002 «Ambient air quality — Diffusive
samplers for the determination of concentrations ofgases and vapours — Part 2: Specific requirements and test
methods)

NCO 5725:1994 TouHOCTb (NPaBU/ILHOCTb U NPELN3NOHHOCTb) METOA0B U Pe3yNbTaToB U3MEPEHU
(Bce wacTn) (ISO 5725:1994. Accuracy (trueness and precision)ofmeasurement methods and results (all parts)]

3 TepMUHbI nonpeaeneHns

NMpumedyaHune — ObpawaeTcs BHMMaHMe Ha TO. YTO ONpeAeneHns TEpPMUHOB, OLleHKa, NpeAe/ibHOe 3HaYeHne
M 3arpasHaloLee BewecTso npueeaeHsl B Aupektuse 96.'62/EC (1].

N3paHve odbnynansHoe
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B HacToswem cTaHfapTe NpYMEHeHbI CrieAyloLine TEPMUHbI C COOTBETCTBYOLW MMM ONpeeIeHUSAMU:

3.1 aTmMocepHbIi Bo3ayx (ambient air): Bo3agyx Tponocepbl 3a UCKTHUYEHNEM BO3AyXa 3aMKHYTbIX
nomMeLleHuii u paboyeii 30Hbl.

3.2 nepuopgycpenHeHuns (averaging time): IHTepBan BpeMeHM, A1 KOTOPOro NoaydatT OANH pe3y/b-
TaT U3MEPEHNS C UCNOJIb30BaHNEM KOHKPETHOI METOANKN N3MEPEHWIA.

[EH 482].

3.3 audbdby3noHHbIN NpobooT6opHuK (diffusive sampler): YctpolictBo ans ot6éopa npo6 rasos u
napoB 13 BO34yXa CO CKOpPOCTbIO, onpefensioLeiica (husnyeckumM npoueccom, Hanpumep auddysmeit rasa
yepes HeMoABWXHBIN Co BO3AyXa UM NOPUCTbIA MaTepuan u/unm NPOHUKHOBEHMEM Yepe3 MeMbpaHy, HO
npu KOTOPOM HE NMPOUNCXOAUT aKTUBHOTO ABUMXEHUSA BO3JyXa Yepes yCTPOICTBO.

MpumevaHunsna
1 Mop aKTUBHbLIM ABUXEHUEM CrieflyeT NOHUMAaTh ABUXEeHNEe BO3AyXa Npu Npokayke.
2 OnpepeneHve oTniMyaeTcs OT npuBegeHHoro B EN 838 TeM. 4To BHero f,06aBNeHO «MAN NOPUCTbIN MaTepuan».

3.4 ckopocTb guddysnoHHoro nornouweHnal*(diffusive uptake rate): CkopocTb, ¢ KoTopoii Banddy-
3MOHHOM NPO600T6OPHUKE yNaBNMBaeTCs onpeAeeHHbIN ra3 uim nap. HaxoAsLWmMincs BaTMocthepHOM BO3AY-
Xe, BblpaXeHHas B MMKOrpaMmax Ha MunavapaHyt fos2l B MuHyTy [nr/(Mnpa~1 mMuH)]3* unn kybuyeckux
caHTumeTpax B MUHYTY (CMIMUH).

MpumMmeyvyaHwunsa

1 3HauyeHue, BblpaxeHHoe B eauHuuyax nrV(Mnpfl_.1 MWH), 3KBMBaNEHTHO 3HaAYEHWUIO, BbIPaAXEHHOMY €
Hr/(MAn~1eMunH).

2 OnpepgeneHve oTiM4aeTcs oT npuBegeHHoro B EH 838. TeM. 4To «HaHOrpaMmbl Ha MUJISIMOHHYIO A0/1H0» 3aMeHe-
Hbl Ha «MUKOrpaMMbl Ha MUANAPAHYIO A0110». YncnoBoe 3HayeHre GyaeT TEM Xe caMbIM, HO 06bIYHO 06beMHasn A0
3arpsi3HNTENS B OKpYXaloleM BO3/yXe HaxoAUTCS B AnanasoHe MUNANapAHbIX foNeid.

3.5 MeToguka usmepeHuii (measuring procedure): MNpoueaypa oT6opa 1 aHannsa npobsl Ha cofepxa-
HMe OZHOr0 UMM HECKOMbKUX 3arpsA3HALMX BELLECTB B aTMOC(EPHOM BO3AyXe, BK/IYaKLLasa XpaHeHune u
TpaHcnopTupoBaHue nNpoobbl.

3.6 cenekTMBHOCTL (selectivity): CTeneHb HE3aBUCUMOCTHY OT MeLLatoLLMX BELLECTB.

3.7 HeonpepgeneHHoCcTb (M3MmepeHunsd) (uncertainty (of measurement)): MNapameTp, CBSi3aHHbIA C
pesysibTaTaMn U3MEPEHUN 1N XapaKTepusyLWnin (gnucnepcuio) pasbpoc 3HaveHuli, KoTopbie MOryT ObiTb
060CHOBaHHO NpuNMUcaHbl U3MEPSIEMOI BENNUYNHE.

MpumevaHunsna

1 MapameTpoM MOXeT 6biTb, Hanpumep, CTaHAapPTHOE OTK/IOHEHMe (UM YUCO, KpaTHOe eMy) UK MOoIoBMHA
VHTepBasa, MMelLero ykasaHHblli ypoBeHb40BEPUTE/IbHO BEPOSTHOCTH.

2 HeonpepjeneHHOCTb COCTOUT, BOCHOBHOM, U3 MHOTX COCTaB/AIOWMX. HEKOTOPbIE U3 3TUX COCTaB/IAIOLWNX MOTYT
6bITb OLEHEHbI 3KCMePVMeHTaIbHbIMU CTaHAAPTHLIMU OTK/IOHEHUSIMU CTaTUCTUYECKM pacrnpefesieHHoN cepun pesyrbTa-
TOB M3MepeHuit. [ipyrne cocTaBstoLL e, KOTOPbIe Takke MOryT 6bITb OLleHeHbl CTaHAAPTHBIMU OTKIOHEHUSAMMU, 6a3UPYIOT-
Csl Ha JlaHHbIX 3KCNepuMeHTa Uan 4pyroi nuHdopmauuu.

3 TOHATHO, YTO pe3y/nbTaT U3MEPEHUS ABMSAETCHA Hausyullell OLEHKOW 3HaYeHUs N3MepsieMOW BeNMYuHbI U BCe
cocTaB/isilOWMe HeonpeaesleHHOCTH, BK/OYasi COCTaBsAOWMe, 06YC/IOB/IEHHbIE CUCTEMATUUYECKMMU BAUSHUAMMU, Takme
Kak cocTaBfslolMe, CBA3aHHble C BBeJEHMEM MOMPaBoK U MCNO/b30BaHeM 06pa3L0B CpaBHEHWS, BHOCAT BKaj, B pas-
6poc 3HaYeHUIA.

(EH 13005]

3.8 Banupaumsa (validation): Mpouecc oueHnBaHUS XxapakTepPUCTUK METOAUKN U3MEPEHUI U MPOBEPKM
TOrO, YTO OHM COOTBETCTBYIOT KOHKPETHLIM NpeABapuUTeIbHO YCTAHOBIEHHbIM KPUTEPUSAM.

4 O603Ha4YeHMs N COKpaLLeHs

A — nnowaas nonepeyHoro ceveHns Auddy3roHHO 30HbI NPO6OOTEOPHUKA W/ SKBUBANEHTHO Cop6Upy-
loLell NOBEPXHOCTH, B KBAZPATHbIX CaHTUMeTpax:

11 BoTeyeCcTBEHHOW NnTepaType NCNOb3yOT TEPMUH «CKOPOCTb 0T6opa Nnpobbl/npo6ooT6opas.
[N OTHOCUTE IbHO BeNINUYNHBI «06beMHast 4,0/189» UCMONb3YIOT A0/bHble OT OCHOBHON eAnHULbI: MUAnapaHas
ponsa 1mnpg'l= 110 9uMmunnmoHHas gonsa 1 man*1=1 10*6.
BHecucteMHasa egnHuLa CKOpPoCcTn Anddy3moHHOro nornoweHna pg ppb* min"lo603HayeHa BTeKCTe HAcToS-
wero ctaHgapra kak nr/(Mnpa*l mMuH).

2
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C — maccoBas KOHUeHTpaunsa aHaauta, nosyyeHHas ¢ NomoLLbio ANt dY3MOHHOro NPo600TOOPHMKA, B MUK-
porpammax Ha Kyéuieckuii MeTp;

D — koadpuuneHT anddy3nv aHanunta, B KBaApaTHbIX CAHTUMETPAX B MUHYTY;

O, — koahcpuumneHT anddysnn aHanuta 1. B kKBagpaTHbIX CAHTUMETPax B MUHYTY:

D2 — koadhpuumeHT audpdy3nm aHanuta 2. B KBagpaTHbIX CAaHTUMETPax B MUHYTY;

d — 3hdheKkTUBHOCTL Aecopbunu;

kK — NONPaBOYHbIN KOI(PPULNEHT HA HENAEeanbHOCTL NOBEAEHNSA ra3oB 1 napos (cMm. 7.1);

|  — yacTb A4NMHbI TPY6KM NPO600TOOPHUKA C HENOABWXHBIM CI0EM BO3AyXa (M1 3KBUBASIEHTHAA BeNMYMHA
AN Npo600T6OPHMKOB MEMOpPAaHHOro TunNa), B caHTUmeTpax;

M — mMonspHas macca aHanuTa, B rpaMMax Ha Mofib;

Nb— Macca aHanuTa. U3BIe4YeHHOro 13 X0/10CTOro NPO600TOOPHMKA, B MUKOrpaMmax;

md— macca aHanuTa, U3BNeYEeHHOro U3 3KCNOHNPOBaHHbLIX NPO600TOOPHNKOB, B NMMKOrpammax;

T%— Macca aHanuTta, NorioLeHHOro B pesynbtate Anddy3nmn, B nMkorpaMMax;

P — paBneHue oTbupaemoro Bo3gyxa BO Bpemsi oT6opa npob, B Kuionackansx;

t — Bpems 3KCNo3nuun, B MUHYTaX;

T — TemnepaTypa oT6rpaemoro Bo3gyxa, B KenbBuHax;

U — cKopocCTb AU PY3MOHHOTO MOrMOLWEHNs, B KyGMUECKNX CaAHTUMETPax B MUHYTY:

</, — ckopocTb AN DY3NOHHOr0 MOrMIOLWEeHNa aHanuTa 1, B Kybnyecknx caHTUMeTpax B MAHYTY;

U2— ckopocTb A py3MOHHOro MOrMOWEeHNA aHannTa 2, B Kybu4ecknx caHTuMeTpax B MUHYTY;

U' — cKopocCTb AMthPY3MOHHOTO MOINOLWEHUA, B NMKOrpaMMax Ha MUAAnapaHyto 400 B MUHYTY 1 mapa”' =
= 1+10"3(nr/(MNpau  MuH);

V — 06beMHbI pacxof Bo3ayxa, B Ky6U4Yecknx MeTpax B MUHYTY;

N — cmeleHme:

® — ob6bemHasa [onAa aHanMTa B PafgyvMpoBOYHON ras3oBoil cMecu, B MuaanapgHbix gonax (1 mnpg”’ =
=1 10™);

p — MaccoBas KOHLEeHTpauus aHanuta B rpagynpoBOYHON ra3oBOi CMeCcKH, B MUKpOrpaMmax Ha Kyouueckuii
MeTp;

p1 — MaccoBas KOHLeHTpaums 3afaHHoro aHanvTa B NapoBO3AyLLIHOV CMecu B Havane Anddy3noHHOro cnos
(/= 0). B MvKporpaMmmax Ha Kybuiyeckuii MeTp;

p2 — MaccoBas KOHLeHTpaLms 3aaHHOro aHannTa B KoHLe Antdy3NOHHOTO €108, B MUKPOrpaMMax Ha Kyou-
Yeckuii MeTp;

T — MOCTOsIHHas BpeMeHn Anddy3noHHOro Npob0oo0TOOPHNKA, B CEKYHAAX.

5 Uenun v cTpaterna namepeHui

5.1 WN3mepeHMs BCOOTBETCTBUU C AMpeKTMBamMu EBponerickoro cotosa

NMpumeuyaHune — MNpy NONL30BAHNN HACTOALWMM CTaHAAPTOM Liesieco06pa3HoO NPoBEpPUTb NocsiegHne nsme-
HEHNA B 3aKOHOAAaTeNbHbIX akTax EBpocotosa, ony6/1MkoBaHHbIe B TEKyLLEM rogy.

5.1.1 [AnpeKTuBbI NO KA4eCcTBY BO3ayxa

BO3MOXHbI pa3ninyHbie MeTo/bl OLEHKM KayecTBa Bo3yxa npu peanuvsauumn jupektnsbl CoBeTa no oueH-
Ke kayecTBa atMocdepHoro Bosayxa [1] n nocnegyowmx goyepHmx Mpektus, B KOTOPbIX TpeboBaHMA K n3Me-
pEHNAM CTaHOBATCA MeHee CTPOrMMU MO Mepe YMEHbLUEHUS pUCKa NpeBbIWEeHUsA npefeibHo AonyCTUMbIX
3HaYeHui.

N3mepeHus Ha cTaumnoHapHbIX NocTax HabnlogeHns, OLeHOYHbIe MeTOAbl U3MepeHUid, BeieHne peecTpa
BbIGPOCOB 1 CO3aHne MoAesneli kayecTsa Bo3ayxa v coyeTaHne aTux noAxXoA0B MOTYT ObITb UCMO/b30BaHbI
B 3aBMCUMOCTU OT TOTO, /IEXAT /N YPOBHMN COAEPXKAHUSA 3arpsA3HAIOLLMX BELLECTB 3a penpe3eHTaTUBHbIN nepu-
0/ BblLLIe U/IN HUXE OHOTO UM HECKOJIbKMX MPOLLEHTOB OT COOTBETCTBYIOLLEro npefesibHo 4onyCcTUMOro 3Ha-
yeHuns. OBbIYHO Yem 6amKe codepxaHue 3arpsasHALWero BewecTsa K npefesibHo 4OMYCTUMOMY 3HAYEHWHO,
Tem 6onee cTporve TpeboBaHnsA NpeAbABASAIOT K NokasaTensM kayecTsa pe3ybTatoB U3MepPEHWii (CM. HUXe).
3HaueHusi BepXHEero v HMXXHEro NoporoB OLLEHKM B NPOLeHTax, kak yctaHoBsieHo B Anpektuse EC 96/62YEC [1],
npvBefeHbl B COOTBETCTBYOLMX odepHux iupektueax, Hanpumep B upektuse EC 99/30/EC (3). B npuioxe-
HAM V MO AuoKcuay cepbl, AMOKCUAY asoTa W Apyrum okcugam asota, u Aupektuse 2000/69/EC [4],
npunoxeHun lll no 6eH30/y ¥ MOHOOKCUAY Yriepoaa.

Moka3aTenu ka4yecTBa pe3yNbTaToB M3MepPeHUiA yCTaHOB/IEHbI 415 K&XA0r0 TMna usMepeHuii Ans ynpas-
NleHns nporpammamMun no obecrnevyeHunto kavectsa. K aTum nokasatensiMm KayecTBa pesy/ibTatoB M3MepeHwui
OTHOCATCA Tpebyemas TOYHOCTb (HeonpeaeneHHOCTb), MMHUMa/IbHOe BpeMst HabN04eHNA N NPOLLEHT cobpaH-
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HbIX AaHHbIX OLEHKN NpYMeHseMbiM MeTofOoM. 3HayeHus nokasaTesieil npueefeHbl B COOTBETCTBYHOLUX
fouepHux Aupektueax, Hanpumep Jupektuse EC 99/30/EC [3]. B npunoxexun VIl no agnokeugy cepbl, ANOKCH-
Ay asoTa u apyrum okcugam asota. Jupektuee 2000/69/EC [4]. B npuioxeHnn VI no 6eH30/1y 1 MOHOOKCUAY
yrnepoga: n upektuse 2002/3/EC [5]. B npunoxeHun VIl no 030Hy.

HeonpepeneHHOCTb (Npy YpPOBHE AOBEPUTE/NBLHON BEpPOATHOCTM 95 %) METOA0B OLEHKN ONpeaensioT B
COOTBETCTBMM C PYKOBOACTBOM MO BbIp@XeHNto HeonpegesneHHocTy nsmepermns (ENV13005) u/mnn UCO 5725
UV 3KBUBASTEHTHBIM [OKYMEHTOM.

MeToauka andy3noHHOro otéopa Npo6 MoxeT 6biTb BHEAPEHa Ha OCHOBaHWUM AVPEKTUB N0 KavyecTBy
BO3AyXxa f4ns:

- knaccudukauum 3oH (ctatbn 8 1 9. (1));

- npeABapuTesnbHOM OLLeHKM kavyecTBa atMocepHoro Bo3gyxa (ctarba 5. [1));

- NpoeKTUpoBaHuA/oNTUMU3aLMM CETM NOCTOB HabAeHUs (cTaTbs 4.3, [1]);

- MOHWTOpPUHra KayecTBa BO3AyXa Ha TeppuUTopuAX, e He CyLecTByeT pucka npesbilleHns npefesibHo
[0ONYyCTUMBbIX 3HaYeHui (cTatba 6.3. (1]);

- onpegeneHns TeppuTopuii C 04HOPOAHLIM KaYeCTBOM BO34yXa:

- OLeHKM 3arpsisHeHns B6/1M3n TOYEUHbIX UICTOYHUKOB (JOPOXHOE ABVXEHWE, NPOMbILIIEHHOCTb);

- OLLEeHKM 3arpsAA3HeHNs IKOCUCTEM.

Bonee noapo6bHas nHopmaLua o BO3MOXHOCTAX ANhdy3noHHOro otbopa Npob npu npessaputenbHoi
oLeHKe B cooTBeTCcTBUY C [iupektusamu EC no kayecTBy BO3Ayxa npusegeHa B otyete [6].

Moapo6Hoe onuncaHne Tpe6oBaHWl NO OLEHKE COAEpPXaHNsa BeLLecTB, 3arpAa3HALWMX aTtMocepHbIi
BO3/yX, CO CMeLnasibHOW CCbIIKO Ha BO3MOXHOCTb NpoBefeHns antdy3noHHoro otéopa npob npnsefeHo B
VDI (7).

5.1.2 OueHKa, OTHOCALAaACA K UCTOYHUKY 3arpsA3HeHns

B npombIWNeHHOCTH ANdpy3nMOHHbI 0TEOP NPOo6 yXXe yCTaHOB/IEH B KaYeCcTBe MeToAa 0T6opa npob Ans
MOHMTOPUHTa KayecTBa Bo3gyxa paboyei 30Hbl [EN 482). ogHako MeTOAMKM BCe elle HeJ0CTaTOYHO LUMPOKO
BHEAPEeHbI 415 MOHUTOPUHIa aTMochepHOro Bo3ayxa B MPOMbILL/IEHHbIX 30HaX.

B gononHeHue k3agayam, yctaHoBNEHHbIM B 5.1.1 . AN dy31OHHbI 0T60P NP6 MOXeT 6bITh MCNOMb30-
BaH npu:

- U3YYeHWMN OLLeHKN BO3[ENCTBUS Ha OKPYXalLLyo cpely, Heo6X0AUMON ANA NOyYeHNs paspeLleHuii
Ha akcnyaTaumio:

- NpOBEAEHUN LIMPOKOMACLUTABHbIX U3MepeHuii AN NAEHTUMKALUN UCTOYHUKOB;

- cofeicTBUM NPOBEAEHNI0 HENPEPLIBHOTO KOHTPOS BO34EiCTBMA NPOM3BOACTBEHHBIX NPOLLECCOB Ha
OKpYy>XatoLLlyto Cpefy Ha BHYTPU3aBOACKON TeppUTOpUN;

- BJ/IMSIHWW 30HbI NPEeANPUATUSA Ha KA4eCTBO BO34yXa B NPU3EMHOM C/10€ NPU UCNO/Ib30BAHUW OTPaKAEHNIA;

- NpoBeAEeHNV MeponpuATMIA N0 MOHUTOPUHIY KayecTBa BO3fyxa BCOTPYAHNYECTBE C OpraHamy MecTHo-
ro camoynpaB/ieHUs B HACENEHHbIX MYHKTaX U CENbCKOX03ANCTBEHHbIX paioHax, HaxoAsaLWwmxcsa B6Ausn Kpyn-
HbIX MPOMBILLNEHHbIX KOMMNIEKCOB, AN NOATBEPXAEHWNA COOTBETCTBMSA M B NOAAEPXKY Lenel B obnactu
kauecTBa BO3fyxa, yCTaHOB/EHHbIX BAnpekTnBax EC n HaumoHabHbIX CTaHAapTax no kKa4yecTBy BO3Ayxa.

BHacToslee BpeMs CyLLeCcTBYIOT UM MOryTobiTbpaspaboTaHbl Anddy3MoHHbIE MPO600TEOPHMKN, NPU-
MEHUMbIEe A5 KONIMYECTBEHHOIO OnpeAeneHnsa pasinyHbIX BELECTB: NPaKkTM4yeckn BCeX rasos, BbibpacbiBae-
MbIX B XO4€e NMPOM3BOLCTBEHHbIX U APYrMX MPOLLECCOB, B T. Y. OKCUMAOB a3oTa M Cepbl, ammuaka u aM/HOB,
X/I0PMPOBaHHbIX Yr1eBOAOPOAOB, KMCMIOPOACOAEPXALLNX BELECTB, BK/OYAA pacTBOPUTENN W anbaernfbl,
rafionfHbIX U KUCbIX ra30B, CEPOBOAOPOAA Y MHOTUX APYTUX (MpunoxeHve A).

5.1.3 [OupeKTuBbI MO OXpaHe /1ecoB

MpumeHeHne anddysnoHHOro otbopa nNpob akTyanbHO B KOHTekcTe PernameHta CoBeTa (EECI))
Ne 3528/86 (MoaepHun3npoBaHHoro PernameHtom Ne2157/92 (EEC)) no oxpaHe necos EBponelickoro cotosa ot
3arpsA3HeHnsa aTMocepHOro Bo3ayxa v opraHm3almmn ceTu NocToB NOCTOSHHOTO HabnaeHnsa ansa obecneve-
HUSA UHTEHCMBHOTO M HENPEPbLIBHOTO HaA30pa 3a SIECHbIMU 3kocncTemamu (8).

5.1.4 OxpaHa aKocucTem

Ondbdy3noHHbIi 0T6Op Npo6 Takke nMeeT oTHowweHue K Mpegnoxexuto (Proposal COM(99)125 final) B
Mpunoxexun Il (pasgen Ill) gupekTuebl EBponeiickoro cotosa [5], KOTOpoe ycTaHaB/IMBAET OMNOPHbIE YPOBHM
BO3[eNCTBNA, OTHOCALLMECS K pa3pyLLUEeH/N0 MaTepnanioB 1 1€COB 030HOM ¥ BUAUMOMY MOBPEXAEHNIO 3€PHO-
BbIX NMOCEBOB.

11 EEC — European Economic Community (EBponelickoe akoHoMuU4eckoe coobuecTteo. EQC).
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5.1.5 WNHdOpMMpOBaHHOCTb HaceneHus

MpaBo HaceneHWsi 3HaTb 0 HAJIMUYMY BO3AEWCTBUS 3arpsisHUTENel BO3AyXa 1 0 COCTOSIHUM OKpYXXatoLL el
cpefbl CTa/I0 OLHUM U3 NPUOPUTETOB NONUTKKM B 06/1aCTM KayecTBa BO3Ayxa. SKOHOMUYHOCTL U NpocToTa
06CNyXUBaHUsi AN dY3NOHHBIX NMPOGOOTEOPHMKOB AenaeT UX ufeasnbHbIM CPeACTBOM A/l OpraHu3aLum
MeponpuATWii N0 MH(POPMUPOBAHMIO HacefneHus. B yacTHOCTW, cama MeToAMKA U3MepeHuii MOXeT 6biTb
3thheKTMBHO BHEAPEHA NPU OPraHn3aL i MeponpUsTUIA N0 NOBbLILLEHNIO MH(OPMUPOBAHHOCTY HACEIEHUS U B
ANOAKTUYECKUX Liensx.

5.2 M3mepeHuns B NoALepXKY NONAUTUKN B APYTMX chepax
5.2.1 V3mepeHUsi B NOAAEPXKKY HALMOHA/IbHOW, permoHasnibHOM M 10KaslbHO NOAUTUKK

OrpaH14YeHHOEe YMC/I0 MECTHbIX BflacTell B rOCYAapCTBaX — Y4aCTHUKAX COrNalleHust yxe NpuHSIn
aKTMBHbIe Mepbl Mo OLEHKe kauyecTBa aTMOC(epHOro Bo3ayxa B ropOACKO 1 cenbckoil MecTHocTh. OfHako
UCMNOIb3yEMblE METOAbl U3MEePEeHUit Gbl/IN NMPUMEHEHbI HA (PUKCUPOBAHHbLIX TOYEUHbIX MOCTAX MOHUTOPUHTA,
ABNAIOLLMXCS TOMbKO YACTUYHO NPEACTABUTENBHBIMU MO OTHOLIEHMWIO K U3MEHEHUSIM CBONCTB aTMOCHepHOro
BO3/yxa B MpocTpaHcTBe. OnpejeneHre TEpPUTOPUAbHONO pasMeLLEHNS TakvX NOCTOB MOXET 6bIThb 3aTpya-
HUTENbHLIM. KpomMe TOoro, Takue cCpeAcTBa KOHTPO/S SABASAIOTCA AOPOrocTosWmMMU. Anddy3noHHbI 0T6op
npo6 fJaeT NpeBOCX04HOE CPeACTBO AJ15 NPOBEAEHUS CKPUHMHTA, MO3BOJISIOLLEE OL,EHMBATL KAUECTBO BO3AyXa
B 60/1bLLOM KO/IMUECTBE MECT OfHOBPEMEHHO. MpUMepbI TaKoro UCNosib3oBaHUs AUGIdY3nOoHHbLIX MPOGOOT-
GopHVKOB MpuBegeHbl B [9, 10]. Apyrve NpuMepbl Takke MOXHO HalTv B nuTepatype. Takne Meponpusitus
[ONONHAT pe3ynbTaThl U3MEPeHUid, NoyYeHHble C (PUKCUPOBAHHbLIX NOCTOB HAB/IAEHUS, TakKuM 06pa3omM,
UTO MECTHbIE B/IACTU MOTYT JOCTOBEPHO OLEHNTb MECTHbIE YCMIOBUS MO KAYeCTBY aTMOCHEPHOro BO3ayxa u
NPUHATbL PeLLEeHUsi NO NPOEKTUPOBAHWIO CETY NOCTOB A5 6yAyLMX AeiCTBUA.

5.2.2 OxpaHa crneumnasnbHbIX 3KOCUCTEM

Oc060 4yBCTBUTE/bHbIE KCOCTOSAHUIOOKPYXatoLL el cpefibl 3KOCUCTEMbI, Takve Kak MpUpoAHble 3anoBes-
HVKN 1 TOPHble paioHbl, HE YUYTeHbl OTAEbHO MPY yCTaHOBAeH EBPONeickM CO030M npefesbHbIX 3Have-
HWIA MW B HALMOHA/IbHBIX HOPMATMBHbIX OKYMEHTAX N0 KaYecTBY BO3ZyXa, HO OHWM MOTYT 6biTb 3aLLULLEHbI
nyTem BHeApeHWs OTAe bHbIX 601ee CTPOrMx HopMaTVBHbIX JOKYMEHTOB. [TpocToTa NpuHLMNa, MO0XKEeHHOro
B OCHOBY AN dy3MOHHOIo 0T60pa Npob, M OTCYyTCTBUE HEOOXOAMMOCTU B UCTOYHUKE 3NEKTPOIHEPrun genaet
3Ty MEeTOAVKY XOPOLIO afanTMpOBaHHON 4719 3TON 061acTU NPUMEHEHUS, OCOOEHHO [/15 OLEHKN CYyMMapHbIX
YPOBHeli 3arpsisHeHns 3a ANNTENbHbIE NEPUOAbLI BDEMEHU.

AHanNornyHo A hy3noHHbIN 0T60P NPO6 MOXET BbITb NPYMEHEH B pamkax obecneyeHuns 3awuTbl Ky b-
TYPHOrO Hacneaus yenoseyecTsa (MCTOPUYECKNX MAMATHUKOB, CKY/IbMTYP, OPECOK UT. 4.).

5.2.3 Ocob6ble acnekTbl nccriegoBaHuin

Anddy3noHHbIe NPO600TEOPHMKN MOTYT BbITh UCMOb30BaHbI A/151 0CO6bIX MCCNefoBaTeNbCKUX Lenew,
TaKnX Kak:

- aHann3 TeHAeHUW N3MEHEHWI KayecTBa BO3yXa;

- M3y4YeHue B3aMMOCBA3N UCTOUYHUK — NPUEMHUK;

- Ba/iMgauusa mogeneii pasbpoca 3arpssHaoLWmnX BeLwwecTs B atmocdepe;

- OlLleHKa Mep. NpeAnpUHMMAaeMbIX N0 CHMKEHUIO BbIGPOCOB;

- c6bop faHHbIX 0 BO3AENCTBUN BpeAHbIX BELWECTB A5 aNMAEMUON0rMN NN OLLEEHKN PUCKOB.

5.3 TnaHMpoBaHue N3MepeHMi

MeTof0M0rMsa N3MepeHuii 3aBUCUT OT Lies1ell MOHUTOPVHIa 1 onpefensemMbiX 3arpA3HALLMX BeLLecTB.
Heobxoanmo onpeaennTb, rae. Kakum 06pa3oM 1 Kak 4acTo A0/KHbI NPOBOANTLCA n3MepeHns. O6bem paboT
no NpPoBefeHnIo n3MepeHnii byaeT 3aBnceTb Of.

- M3MEHEHMA CoAepXaHns 3arpsA3HALLEro BeLecTBa B NPOCTPaHCTBE Y BPEMEHM;

- [AOCTYNHOCTW AONOMHNTENBHON MHhopMaLmy;

- TpebyeMoli TOUHOCTU OLEHKN.

MpakTnyeckunii npumep paspaboTkm MeTOAMKM U3MepPeHuii AnA npeasapuTenibHON OLEHKM B pamkax
[Ovpektus EC no kauecTBy Bo3fdyxa npuseefeH B otueTe [6].

6 BbI6oOp ycTponcTBa

6.1 WNCTOYHMKU NHopmaLnm

BaxHasa nHopmaumsa o xapakrepuctmkax guddy3moHHOro npo6ooT60pHMKa MOXET BbITb NONyYeHa U3
pa3NNYHbIX UCTOYHUKOB. KHUM OTHOCATCA:

- pykoBoAcTBO no akcnnyatauun (EH 13528-2.5.10);

- onybsMKoBaHHasa peknamMHas TexHuyeckas nHpopmauus;

- HayuyHble U TEXHUYecKne nybnmkauum;
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- HauuoHasbHble N MeXAyHapoaHble cTaHaapTbl [11]—[15];

- UHOpMaLMOHHbIN 6lonneTeHb «Anddy3noHHbI AaTunk» 1> Bbinyckaemblii ¢ 1988 r. pabounmu rpyn-
namu. Hanpumep HSE/CAR/WG 5 (YnpaBneHue no Bonpocam 0xXpaHbl 340p0Bbs, 6€30MacHOCTH U 0XpaHbl Tpy-
pa/KomuteT no TpeboBaHMAM K npoueaypam aHanusa/Pa6oyas Mpynna 5).

6.2 Bbl6op Npo600THOPHUKA

Bbi6op A dy3noHHOro npo600T60pHMKA 3aBUCUT OT MHOTMX dakTopoB. K HUM OTHOCATCS:

a) uenb uamepeHuii (cm. pasgen 5). 1. e,;

- o6sA3aTesnibHble U3MepeHus;

- npeasBapuTesibHble N3MEpPEHUs:

- 06bEeKTMBHAs OLEHKa:

- MU3MepeHus, OT/INYHbIE OT TeX, KOTOpble TPebyTCA B COOTBETCTBUM C OCHOBONoONarawlLei Jupektu-
Boii [1];

b) ycTaHoBneHue TpebyemMoro ananasoHa Nn3MepeHuii ¢ 0CO60IA CCbINIKOI HaBpeMs 0T6opa npob, npe-
Aen obHapyXXeHus, CKOPOCTb MOTNOLWEHUSA 1 BO3MOXHOCTU JOCTMXEHNS PABHOBECHOIO HaChIWEeHNs copbeHTa
B MPo600T60pHUKE (CM. NpunioxeHue B);

c) Tpebyemoe BpeMsi 3KCno3numuy;

d) cenexkTMBHOCTb NO OTHOLLEHMIO KONPeAensiemMoMy rasy uam napy n YyBCTBUTE/TbHOCTb N0 OTHOLLIEHUIO
K Mewatowmm razam 1 napam (EH 13528-1.5.2).

€) COOTBETCTBYIOLIME NOKa3aTeNun kayectsa pesyibTatoB namepenuin (EH 13528-1.5.3);

f) yyBCTBUTENBHOCTL NPO6G0OOTHOPHMKA K BO3AENCTBUIO YC/IOBUIA OKpYXatoLLeli cpeabl (7.4), 0COGEHHO K
CKOPOCTM MOTOKa BO34yXa,;

[) cooTBeTCTBylOLLAA 3awmuTa 0T He61aronpUATHbLIX YC0BUI OKpyXatoLweli cpefbl (CM. pasgen 8);

h) cooTBeTcTBME Lenn n3MepeHnii, Hanpumep pasmepa, Maccbl NPO600TOOPHMKA, NPOAO/IHKUTENBHOCTH
oTtbopa npob (c™m. 6.4);

i) TpeboBaHus KKBaNIMhMKaLUM NepcoHana s 06ecneyeHmns HafexHo paboTbl, TEXHUYECKOro 06cy-
XvBaHWs 1 rpagymposku (cMm. pasgen 10);

j) obLlas ctouMocTb NpruobpeTeHus, akcnayatTaunm NpobooTOOPHKKA, BKIOYAA rpajynpoBKy U TEXHU-
yeckoe 06CnyXnBaHue;

k) cooTBeTcTBME TpebOBaHMAM K XapakTepucTukam, ycTaHOB/eHHbIM B EH 13528-1. EH 13528-2 un
HaLMOHasIbHbIX HOPMAaTUBHbIX fOKyMeHTax (cMm. 6.4);

) COOTBETCTBME CUCTEME KauecTBa, NpUMeHsieMoli nonb3oBartesniem (cM. pasgen 11).

6.3 KOHKpeTHble NpuMeHeHns

KoHKpeTHble npumepbl NpUMeEHeHNA 4 dY3n0HHBIX NPO600TOOPHNKOB /19 HEKOTOPbIX 3arpsa3HuTene
BO3AyXa NpuBeeHbl B NPUIoXeHun A.

6.4 CooTtBetcTBMe EH 13528-1 n EH 13528-2

Mapkuposka «EH 13528» Ha npoAyKuun nam B OTHOLLUEHUM NPOAYKLUN — 3TO AeKnapauns o CooTBeT-
CTBUW, MpegocTaBisieMas U3rotoButenem, T. e. 3afB/ieHNe O COOTBETCTBUM TpeboBaHuAM EBponeiickoro
cTaHgapTa, cenaHHoe oT IMua U3roToBUTENs UV camuM M3rotosuTeniem. FpamoTHOe cocTaBneHne noaTeep-
XAEHUA aBNsieTCA 0693aHHOCTBIO NULLA, 3aHMMAalOLLLErOCs 3TUM BOMPOCOM.

7 MpuHUMNbI paboThbl

7.1 OCHOBHbIe NpUHUUNbI AP PY3MOHHOTro oT6opa Npob
Maccy aHanuTa, cnocobHoro AndyHAMPOBaTL Ha NOAXOAALMI COPOEHT 3a onpeAenieHHbIi MpoMexy-
TOK BpeMEHWU, BbIYMCANAOT No hopmy/ie, Nony4yeHHO Ha OCHOBE NepBOro 3akoHa anddysnm duka
_AP@p>>2)t (1a)
/

Ota hopmynia oTnyaeTcs oT TOi. UTo nNpmBefeHa B 13528-2 (A.2). Tak kak OHa OTHOCUTCA K 6onee obLe-
My crlyyato, korga p2 MoXeT 6biTb He paBHO Hy/. B ngeansHom criyyae pt paBHO MaccoBOW KOHLEHTpauumn
[aHHOro aHa/MTa B BO34yxe 3a npegenamu Amdy3roHHOro npo600T60pHUKa (p). a P2 paBHO Hynto (ycriosue
CHWXeHNs A0 Hynsa). B aTom cnyyae ckopocTb Anddy3nOHHOro nornowexuns. A mD/1, 3aBUCUT TONTbKO OT KO3h-
uymneHTa andysnm 4aHHOro aHasmTa noT KOHCTPYKLUUN UCNO/Ib3YyeMOoro Anty3noHHOro Mpo6ooTH0pHMKA.

" MoxeT 6bITb NonyyeH B Heatth and Safely Laboratory. Broad Lane. Sheffield S3 7 HO. UK.
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N

PucyHok 1 — Cxema npouecca guddysum

Bxo/HOe 0TBepCcTMe NPO600TOOPHMKA C MOLLLaAbI0 MONEPEYHOro ceveHnst A (PUCYHOK 1) B nonoxeHun 1
onpegenset Havyano AMy3NOHHON 30HbI 419 aHaINTa C MaccoBOM KOHLeHTpaLwueii p,. CopbeHT B B nonoxe-
HUK 2. KOTOPbIA GyAeT NOHMXaTb MacCOBYI0 KOHLEHTpauuio aHaimta ~ (B naeasibHOM ciy4ae Ao Hyns) B
pesynbTate copoLUun UM XMMUYECKOW peakLmn, CNyXnUT B Ka4ecTBe ABUXKYLLE cunbl andddysnmn Ha yyacTke
ONVHOI /.

Ha npakTuke cylecTByeT HECKO/IbKO (hakTOPOB, MPUBOASALLMX K OTK/TOHEHWIO OT nAeasibHOro cyyas, Tak
yTo:

<1b)

MpumeuyaHune — CMOXET 3aBUCETb OT COAEPXKAHNA 1 BPEMEHW 3KCNO3ULMK (CM. 7.3).
O6LWuit 0630p NPUHLMMOB, NOTOXEHHbIX B OCHOBY ANddY3MOHHOro oT6opa npob npmeeseH B [16].

7.2 Pa3MepHOCTb CKOPOCTU AN PY3MOHHOTO MOr/IOWEeHNS

[ns faHHOI MaccoBOii KOHLLEHTpaLmMy rasa unm napa p, B MMKporpaMmax Ha Ky6udeckuii MeTp, CKOpocTb
AN dy31oHHOTO noroweHus U BLIYUCASIOT No hopmyie

(2a)

MpumevaHwuns

1 XoTa ckopocCTb nornouweHna U nmeeT pasMepHOCTb eAnHUL, 06bema Ha efUHULY BPEMEHU, OHa He OoTpaxaeT
peanbHoe 3Ha4YeHne 06 bLEMHOro pacxoga Bo3gyxa (aHanuTta B BO3gyXe).

2 CkopocTb AndPy3MOHHOIO NOrA0WeHNs 04eHb 4YacTo BblpaxatloT B nr/(Mnpa*l muH). 9Ta eanHuua yao6Ha c
NPaKTUYEeCKOW TOUKN 3PEHUS, NOCKOSIbKY 6GOMbLINHCTBO aHA/IMTUKOB, paboTalLlmnx B 06/1aCTV OLLEHKN KayecTBa BO3ayXa,
MCNONb3yloT ANS BblPaXEHUS COAEpPXaHWA B HEM ra3oB W NapoB eAuHWLY 06beMHOl A0NWM — MuAAnapgHblie Aonu
(Mnpa-1). 3aBMCMMOCTb CKOPOCTM NOT/NOLWEHNs OT TeMnepaTypbl UAaB/IeHNS paccMoTpeHa Hmxke (7.4.1). Takum o6pasom.
ANA 3aflaHHO 06 beMHOI A0NM ra3a Unn Nnapa B BO3AyXe, BbIpaXeHHO’ B MUAANApAHbIX J0/15X, CKOPOCTb AN DY3NOHHOTO
MOr/IOWeHns BbIYUCAAKOT No hopmyne

(26)

3 BenuuuHbl U'm (YcBaA3aHbl hopMynoii:
y._ UMZ293P
24,0 r-101

7.3 CMelleHune, 06ycrioB/IeHHOE BbIGOPOM HeugeabHOro cop6eHTa

XapakTepucTukn Andggy3noHHOro Npo600TGOPHNKA 3aBUCAT B 3HAUUTENIbHOI CTENeHW OT BbiGopa u
MNCMOMb30BaHNSA NOAXOAALLErO copbeHTa. B cnyyae BbiCOkO3(hhekTMBHOro copbeHTa MaccoBas KOHLEHTpa-
Lysl. COOTBETCTBYIOLWLAst OCTaTOMHOMY [AaB/IEHMIO HACbILEHHOrO Napa oT6MpaemMoro KOMNoHeHTa Ha NoBepx-
HOCTU cop6eHTa (MaccoBasi KOHLEHTpaLna Ha KOTopoli cocTaBnsieT p2), 6yAeT oueHb Masa no CPaBHEHWUIO C
MacCOBOWA KOHLIEHTpaL el 3TOro coeMHeHNa B aTMOCIEPHOM Bo3ayxe. MoyyeHHas CKOPOCTb NOr/oWeHnst

7
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6yfeT6/1M3Ka «3HaUYEHWIO B 1 easlbHOM PaBHOBECHOM COCTOSIHUW, KOTOPOE MOXET 6bITb BbIYNC/IEHO HA OCHOBE
reoMeTpun Npo60oT60pPHNKA U KoadhuLmeHTa AN dysnm aHanuta B BO3ayXxe.

B Tom cnyyae, korga ucnosb3yeTtcs ManoapeKkTuBHbIN copbeHT. p2 B hopmyne (la) He 6yaeT paBHO
HY/10 M OTHOLLEHVe M jt ByAeT yMeHbLUaTbCS CO BpemeHeM oTbopa npob. B chopmyne (1b) koadhurumeHT Kk 3Ha-
4ynUTesIbHO MeHbLUe eanHMLbl. MoaTomy U B hopmynax 2 Takke 6yaeT yMeHbLLATLCA CO BpeMeHeM npu oTéope
npo6. MaccoBas KOHLeHTpaLnsa 0To1paemMoro 3arpa3HAOLLEro BELWEeCcTBa MOXET Takke (B MeHbLUel cTeneHn)
B/IMATb Ha OTHOWeHue m jt u. cnegosaTenbHo, Ha U. CTeneHb 3TOro BANSAHUS 3aBUCUT OT BUAA U30TEPMbI
afcopobLunm ANA KOHKPETHBIX aHanTa ncopbeHTa n MoXeT ObITb BbIYMC/IEHA C MOMOLLbIO KOMMbIOTEPHbLIX MOJe-
nei (17). [18].

[pyrum nposiBneHnem aHanorMyHoro BANSAHUA asnseTcsa obpaTtHas anddysna. OHa npoucxoauT Toraa,
Korga CnycTs HeKoTOpoe BpeMs Mnocsie Havyana oTéopa nNpob AasfieHne HacbIWEeHHOro napa aHaauTta Ha
NOBEPXHOCTU COpHEHTA, HA KOTOPOW MaccoBas KOHLEHTpaLusa aHanMTa gocturaeT ypoBHs p” 6yaeT 6oblue
Mo CpaBHEHWIO C MAcCOBOI KOHLEHTpaLuueli aHanuTa B OKpyXatLieM Bo3gyxe, p,, Hanpumep, ecnu cHavana
yCTpOICcTBO 0T60pa NPo6 IKCMOHUPYIOT B CPefe C BbICOKMM COAepXaHneM, a 3aTeM B cpefe ¢ 6o/1ee HU3KUM
WIN faxe HyneBbIM COAEPXAHMEM aHanuTa. Takol pexuMm 3KCNo3uLMu MOXET BCTpeyaTbCst Ha NpakTuke,
3HayeHne No60oI BHECEHHOW NorpelHocTn 6yaeT 3aBuceTb OT TOro, B kakoe BpeMs HabnofaeTcs BbICOKOE
cofepxaHve aHanuTa B KOHTPO/IMPYEMOM BO3AyXe: B Havane, cepeAnHe uUnu KoHue nepuoga otéopa npob.
370 ABNeHne aeTanbHo 06¢cyxaanock baptnv n ap. (19}—[21]. n 661710 Npea10XeHO NPOCToe ucnbiTaHue (22)
[ANA OLEeHKN MaKCMasibHOTO 0XUAAeMOro CMeLLLeHNs Mexay aKCnosnumeli B cpefe, rae cofepXxaHue 3arpsas-
HUTENA MeHSeTCA UMMYNbCHO. AN B CPefe C MOCTOSHHbIM COAepXaHneMm 3arpsAsHuTens, 4to obblyHO faet
OLLeHKY CMeLLeHns Kannmbposkn Npobo0T60pHMKA. VchbiTaHne, COCTOosILLEE B IKCMNO3ULMM NPO600TOHOPHMKA B
cpeje C BbICOKMM CoiepXXaHnem 3arpsasHntens sTedyenme 30 MyH, NOC/E YEro ero 3KCNOHMPYHOT B Cpeje YNCTo-
ro Bosgyxa B TedyeHue 7.5 u, yctaHoBneHo B EH 838. OgHako cumTaeTcs, U4TO 4/19 aTMOCHEPHOro Bo3ayxa
(EH 13528-2. 7.3.1) pexuM 3KCno3uuuy B TeYEHNE YepeayoLLXcs paBHbIX MepUoaoB 3KCMO3ULnY B cpeae C
BbICOKUM W HU3KUM COAEpPXaHneM 3arpsasHUTens Ans umkna npoAo/KUTENbHOCTbIO 24 4 sBNseTca Hanbonee
TUNWYHBIM AN1A Npejnonaraemoro NpUMeHeHusa TaMm, TAe XapakTepHbl U3MEHEeHUsi COAepXaHus B TeyeHue
cyToK. OueHKy 06paTHO Anddy3nn Takke MOXHO NOYYNTb TEOPETUYECKM C NOMOLLbIO MogenpoBaHns (18],
[23].

MoaTomy XenaTenbHO Bbl6pPaTb COPO6EHT C BbICOKON COPOLMOHHON €MKOCTbI0 M HU3KUM AaBneHuem
HacblILLeHHOro napa copbupyLiero matepuana uiv npoayKTa peakumu, obpasytolierocs B pesysibtare peak-
LK C XMMUYECKN aKTUBHBLIM COPOEHTOM.

7.4 YcnoBusa okpyxatoLiei cpeabl, BAUSAIOLME Ha XapaKTepUCTUKM Npo600TOOopHMKA
7.4.1 TemnepaTtypa npgaBreHue
[na naeansHoro Anddy3noHHOro Npo600TH0PHKKA 3aBUCMMOCTb t/0T TeMnepaTypbl U AaBneHus onpe-
fensetcs pyHKumelt koadhdpuumeHTa Anddy3nn aHanmTa. kotopas 3agaeTcs hopmysoi
D="p*i P-)t 4

roe0.5<n< 1,0.
CnepoBatesibHO, 3aBUCMMOCTb U, B CM3/MVH UM 3KBUBA/IEHTHBIX €AMHMLAX, OT TemnepaTtypbl naasne-
HMA MOXHO 3afaTtb hOpMy /ot
n=/(pm p i (5

Ecnun UnepeBefeHo ¢ ucnonb3oBaHvem oopmynel (3) B eauHunubl U ', nr/(mnpa~
THbl€. TO 3aBUCMMOCTb 3a4aeTcst hopmMysIoi

‘MI/IH) NN 3KBUBAsIEH-

u'-fiv"). (6)

B nocnegHem cnyyae ata 3aBUCMMOCTbL 6yaeT cocTaBnsaTh 0T 0.002 g0 0.004 K-1. Bcnyyae HengeanbHo-

ro A py3MoHHOro NPO600TOOPHMKA, 3aBUCUMOCTL U' OT TemnepaTtypbl MOXeT 6blTb CKOMNEHCMPOBaHa 3a

cuyeT TeMnepaTypHOli 3aBMCUMOCTM kKO3huLmeHTa agcopbuun aHanuTa [24]. B nto6om cnyyae Ans npaBuib-

HOro NpUMeHeHust hopmMys 2a 1 2b He06X0AMMO 3HATh TOUYHbIE 3HAUEHWSA CPeaHel TemnepaTypbl U 4aB/eHus
BO Bpemsi oT60pa npob.

7.4.2 BnaxHocTb

BbicoKkasi B/TaXXHOCTb MOXET MOBUSATb HA COPOLMOHHY0 EMKOCTb ’MAPOUbHbLIX COPOEHTOB, TakMX Kak
aKTUBMPOBAHHbIV Yro/lb U MOMIEKY IipHbIe cuTa. MNpun 3TOM 06bIYHO NPOUCXOANT YMEHbLUEHVE BpEMeHU oToopa
npo6 (Npu 3afaHHOl KOHUEHTPaLMK) A0 AOCTUXEHNS COPOGEHTOM HaCbILLEHMS, KOrga 0T60p Npo6 CTaHOBUTCS
HeNMHEeNnHbIM 13-3a TOro, YTO YneH p2B dpopmyse (1) cTaHOBUTCSA 3HAYNMbIM. BbiCOKasi B/TaXXHOCTb MOXET Tak-

8
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Xe U3MEHUTb PEXVM COPOLMM Ha 3KCMOHMPYEMbIX BHYTPEHHNX CTEHKax Npo600T60PHMKOB Tpy6yaToro tuna
nnu 3aWmMTHOM ceTyaToM unbLTpe, 0COBEHHO eCIv MPOUCXOAUT KOHAEHcaLms.

7.4.3 HectaHpapTHble yCc/10BUSA

MpocTble cneacTeusa U3 3akoHa Puka npegnonaralT HaMume paBHOBECHOMO COCTOSHMSA, HO MPU NpakTu-
4YeCcKOM NpUMeHeHUn Andy3noHHbIX NPO60OTOOPHNKOB YPOBEHb COAEPXaHUA 3arpA3HALWUX BeLlecTB
MOXeT U3MEHATLCA B LUMPOKOM Anana3oHe. B CBA3N CaTM BO3HMKaET BONPOC, 6yAeT M Npo600TOOPHNMK BblAa-
BaTb AEWCTBUTENbHbIV MHTErpUpoBaHHbI 0TKNKK (6e3 yueTa acdhdekToB copbeHTa, cM. 7.4.1) unn 6yaet npo-
NCXOANTb MPOCKOK MPOMEXYTOUHBIX KOPOTKOXMBYLLMX XUMUYECKNX COefUHEHWNI [0 TOro, Kak OHU MOT/n Obl
6bITb yN10BIEHbI COP6EHTOM. OTa Npobiema bblsia paccMoTpeHa c TeopeTmyeckoi [19], (25)—[27] n npakTuyec-
Kol [28]—(29) Touek 3peHusi 1 6bISI0 NOKA3aHO, YTO e MOXHO He paccMmaTpuBaTb, ec/im 06L0e BpemMs oT6opa
npo6 3HaunTenbHO npeBbiwaeT (B AeCATb pa3) NOCTOSAHHY BpeMeHn Anddy3roHHOro npo6ooT60pHMKA T.
MocTosiHHas BpeMeHn Ancpdy3noHHOTO NpoB600TOOPHMKA — 3TO  BpPEMS  HaxOXAEHUs  MOJIeKy/ibl
3arpsAsHALLero BewecTsa BANM(Y3MOHHOM cnoe. 3HaueHve 3Tol Be/IMYMHBI BbIYNCASAOT No hopmye

T=*1 (@)
o'
[na 60nbLIMHCTBA CEPUITHO BbiNycKaeMbiX NPO600TOOPHMKOB TcocTaBnsieT ot 140 10c.
7.4.4 BnunsHue CKOPOCTU NOTOKA BO3AyXa

7.4.4.1 BnuvsiHMe HU3KOI 1 BbICOKOI CKOPOCTU BeTpa

CkopocTb MHanpasfieHve BeTpa (415 Npo600T60pHMKa— CKOPOCTb HaberaloLero NoToka v opueHTaums
npo600TO60PHMKA) MOTYT BIVATHL HA XapakTepuUCcTUKN ANdy3nOHHOTo Npo600TOOPHMKA, MOCKObKY OHM BNUS-
10T Ha 3 hekTUBHY0 ANMHY NyTU Andpy3nm [30]—[33]. IHTEeHCMBHOCTb NOr0OLWEeHNA aHannTa npo6ooT60pHK-
Kom [chopmyna (1)] ecTb doyHKUMS AAWHBI | U Naowagn NonepeyvyHoro ceyvyeHus AMdy3VOHHOWN 30HbI
npo6ooTbopHMKa. HoMWHanbHas anuvHa nytm audpchy3nm onpenensertcs KOHCTpyKumed npobooT6opHUKa 1
paBHa pacCTOAHWIO MexX/y NOBEPXHOCTbIO COPOEHTa ¥ BHELLHER NOBEPXHOCTbI0 NPo600TH0PHMKa. Mnowaab
NMonNepeyYHoro cevyeHns Takke onpesensieTcss KOHCTPyKUMeid NpobooTOopHMKA, 1 ec/in NonepevyHoe cevyeHne
A dY31OHHO 30HbI HE NOCTOAHHO BAO/Nb €€ 4/IMHBI, TO 6epyT nowab NoNepeyHoro ceyeHns, CooTBETCTBY-
IOLLLYH0 caMolil y3Koi YacTu. dppekTuBHAS A/MHa / He 06a3aTesIbHO 6yAeT paBHAa HOMUHAIbHON ANIMHE UMOXET
6bITb 60/1bLLE UM MEHbLLE B 32aBUCUMOCTUN OT 06CTOATENLCTB.

B ycnoBusix HU3Koi ckopocTu BeTpa adhekTuBHas AnvHa Nyt auddys3nn MoxeT yBenmumsartbes [32],
[33]. 31O CBA3AHO CTEM. HTO MEXAY HENOABWKHBIM BO34YXOM BHYTPM NPO600TO0PHUKA M MOABWXHBIM BO34YXOM
CHapYXWu CyLLecTBYeT «norpaHnyHbliii cnoii» [30], [31]. ToNwmHa KOTOPOro BHOCUT Bk1ag, B 3phEKTUBHYO TOLL M-
Hy Anby3noHHON 30HbI /. B gelicTBUTENbHOCTY 3a npegenamu npobooT6OpHMKa CyllecTByeT nepexogHas
061acTb MeXAy C/1I0emM HEMOABWXXHOIO U NOABMXHOIO BO3AyXa, YTO 9KBMBASIEHTHO A0MNOIHUTENbHON AnuHe (4l)
CNOSi HEMOABWXHOTO BO3yXa, KOTOPYH HE06X0AMMO BKMOUNTL B 3HaUYeHue /. 3HauyeHre M 3aBUCUT OT BHELLHEN
KOHCTPYKLUMM Npob600TO60pHMKA. OHa Takke YMeHbLIaeTCsa Npu yBeMYeHnn CKOPOCTV NoToka Bo3dyxa. 3Hauu-
MOCTb 3TOl BE/IMUMHbI 3aBUCUT OT HOMUHA/IbHOTO 3HAYEHUS AIMHbI NYTW Anddy3nmn Nnpo6ooT6opHMKa. Mo3aTomy
CKOpOCTb NOTOKa Bo3Ayxa byAeT oka3sblBaTb HE3HaUMTEIbHOE BAMSHWE B C/lyyae Npo6o0TOOPHMKA C Manoli no-
Lafbio NONepeyHoro CeYeHns U AsIMHHON BHYTPEHHER BO3AYLLHOW 30HOM 1 3HaUNTeIbHOe BVSHWE — B Cyyae
KOPOTKOro Npo600TH0PHMKA C 60/LLLON NAOLLAAbI0 NONEPEeYHOro ceveHns. 3To 6blI0 BbISBMEHO NpK NpakTuyec-
KMX MCCnefoBaHnax U NPoAeMOHCTPMPOBAaHO A8 NPO600TO0PHNKOB C MepeMeHHon agnnHoli [32], [33]. Huskue
cKopocTu oT6opa npob HabnojalTca Npy HA3KMX CKOPOCTSX NOTOKa BO3A4yXa, HO MOBBIWAKTCA 40 3HAYEeHUs,
COOTBETCTBYIOLLETO N1aTo, KOrAa BANSIHUE NOrPaHNYHOrO C/I05t CTAHOBUTCS HE3HAUNTE bHBIM.

B ycnoBusix BbICOKMX CKOpoCTeli BeTpa ahpekTMBHasA ToNLWmHa AU dY3nOHHON 30HbI MOXET YMEeHb-
waTtbces [34], [35]—[40]. 370 cBA3aHO C TEM. YTO BHELLHWE MOTOKM BO3AYXa C BbICOKOW CKOPOCTbIO BO3MYLLAOT
€ro HenoABWXHbIN CNoli B NPO600TOOPHYKE, YTO YMeHbLLaeT 3dheKTUBHbIN pa3Mmep BO3AYLIHOWN 30HbI Ha 3Ha-
YyeHue g/. 3HaueHvie A/Mano nNpu ycroBun, YTo OTHOLLIEHWE A/INHbI BO3AYLLIHON 30HbI NPO600TO0PHYKA Kee Ana-
MeTpy cocTtasnset oT 2,5 fo 3 [34] uian UM MOXHO npeHebpeyb, UK 3HAYUTENBHO YMEHbLUUTL, NPUMEHAS
3alUTHBIN ceTyaTbli PUNLTP, HANPUMep U3 HepXaBeloLLeli cTanun, UM NOPUCTYIo NIAcTUKOBYID MeMGpaHy.
AnbTepHaTVBOl 3aWUTHOMY (hUNbTPY SBNSETCS NOMeLlleHne Npo600TO0pHMKA B 3alMTHOE YKPbITWE, HO B
3TOM C/lyHae OHO J0/HKHO NOIHOCTbIO OKPYXaTb NPO600T60PHUK (CM. Takke 8.4).

Takum o6pasom, o6LLee BO3AeliCTBNE CKOPOCTM NOTOKA BO3AyXa onucbiBaeTcs kpnsoi (cm. EN 13528-2,
7.4. pucyHok 1).

7.4.4.2 3aBNCMMOCTb XapakTepucTuK npo60o0TOO0PHUKA OT KOHCTPYKLIMK

Ha xapakTtepncTukm npo600T60PHMKOB TPY6UYaTOro TMna 06bI4HO HEe OKa3bIBaOT B/IMSTHUE HU3KME CKOpOC-
TV noToka Bosayxa [25]. [41], [42], HO Ha xapakTepuCcTMK1n NPO60OTOOPHUKOB, UCNOMb3yeMbIX 63 3anTHOro
dnnbTpa, MOryT NOBNNATH BbICOKME CKOPOCTU NOTOKA BO3AYyXa.

Mpo600T6OPHMKM TUNA GeigKa 06bIYHO MMEeOT 60/1bLUYI0 N1oWaab NOBEPXHOCTM U HEOO0bLLYI0 BO3AYLU-
HYI0 30HY, NO3TOMY CKOPOCTb NOTOKA BO3[yXa MOXEeT 0Ka3blBaTb 60/blUee BAMAHME HA UX XapaKTepucTmku no
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CpaBHeHUIo € TpybUaTbiMy NPO60OTOOPHUKAMU U ANS HUX TPebyeTcAa MUHUMasIbHasA CKOPOCTb MOTOKA BO3Ayxa
B ppOHTasIbHOM ceuyeHun ot 0,5 g0 0.2 m/c [43]— [46]. Ha HekoTopble NPo600TOOPHMKM TUNA Beligxa ¢ Henoa-
XOoAsLLel 3aLMTON TakKe MOXET 0KasblBaTb B/IMSHME BbICOKasA CKOPOCTb NOTOKa Bo3ayxa [42]. [44]. [47].

[nsa o dy3noHHbIX NPOB0OTOOPHUKOB C KPYIbiM ceveHneM [48]. [49] HeobxoamMmMa MUHUMasbHas CKo-
pOCTb NOTOKa BO3Ayxa B PPOHTa/IbHOM CevyeHunn npnbansntensHo 0,25 mic.

7.4.5 TpaHcnopTupoBaHue

[ns 60nblHCTBA NPO600TOOPHNKOB HEOOXOAMMO TPAHCMOPTNPOBaHME C MecTa oT6opa Npob B aHau-
TUYeckyto nabopaTopuio, NO3TOMY BEKHO, YTOObI BO BPEMS 3TOr0 NpoLiecca CoXpaHsAaach LLenoCTHOCTb NPOo6bl.
PekomeHayeTcs cobnogaTh cneaytoLiie Mepbl NPeoCTOPOXHOCTH:

a) obecneymBatoT, YTOGbLI BCe COeAMHEHUS OblIM AOCTATOYHO repMeTUYHbIMU ANA NpefoTBpalleHns
nonagaHna 3arpsisHeHna uav notepm Npobsl BO BpEMSA TpaHCMOPTUPOBaHNA: MeTan10N1acTUKoBbIe CoeguHe-
HUSA MOTYT NPUBECTM K NOTEPSAM MPU 3HAUNTE/bHbIX U3MEHEHUAX TeMneparypsl;

b) nomeLLal0T NPo60OTOEOPHMKM B 3aKPbITbie KOHTEHEePbl N3 UHEPTHLIX MaTteprasioB ANS CBeAeHWA K
MWUHUMYMY nonagaHuns 3arpasHeHns n3sHe;

C) npu nepeBo3ke Npo6 aBMaTpaHCNOPTOM o6ecneynBatoT, YTOBbI OHWU He Nonajann B paspexeHHyto
cpefly, Hanpumep B 6araxHoM oTAeNneHuu;

d) usberatoT BO3eiCTBMA BLICOKUX TEMMNEpATyp BO BpeMs NepeBo3ku, Hanpumep B 6araxHuke aBTOMO-
6uns;

€) N0 BO3MOXHOCTU cofepxaT Npo600TOOPHMKM BAANN OT UCTOYHMKOB 3arpsi3HEHNs, HanprMep TonuB,
npu HU3KOW Temnepartype 1 BNaXHOCTH, n3beras koHAeHcauuy Ha NPo600TOOPHUKE.

O6ecneunsatoT, 4ToObl BMECTO C NPO6amMy TPaHCMOPTVPOBAINCL COOTBETCTBYHOLLME XON0CTblE NPO6HI
Takum 06pa3om, 4TOObI 1060V U3 BbiLLEenepeynceHHbIX (DakTOPOB MOXHO ObIN10 NAEHTUULMPOBaTb.

8 3awmTta oT HEGTaroNPUATHBLIX OKPYXXaKLMX YCI0BUIA

8.1 O6uKe NonoxeHus

Mpu NpaKTMYECKOM UCMONb30BaHMM NPO600TEOPHUKOB HE06X0AMMO 06paLlaTe BHUMaHKEe Ha TP OCHOB-
HbIX (PaKTOpa: CKOPOCTH NMOTOKA BO3AYXa, 3aliMTa OT 0CaKOB 1 6€30MacHOCTb.

8.2 CKOpOCTb MNOTOKa BO3ayXxa

MoTeHymanbHoe BANSHME CKOPOCTV NOTOKA BO3AyXa ONuncaHo B 7.4.4. YcpeHeHHble 3a MecAL, 3HaYeHns
CKopoCTu BeTpa B EBpone HaxofaTcsa B gnanasoHe oT 140 10 m/c [50]. HO MOryT BpEMEHHO NMOHMXAaTbCA A0
0.5 m/c npy cTabuNbHbIX METEOPOOTMYECKNX YCNOBUAX (MHBEPCUAX) U/MNKN B AONTMHAX FOPHbIX paiioHoB [50],
[51]. Bonee TOro, NO KpaiHen mMepe, ANA BbIGPOCOB IOKA/IbHLIX UCTOYHMKOB COAEPXaHMNE 3arpPsA3HALLUX
BeLLecTB 06paTHO NPONOpPLMOHANbLHO CKOPOCTU BeTpa [52]. noaTomy ntobas owmnbka oT6opa Npobd Npu HA3KUX
CKOpOCTAX BeTpa byfeT yBennunsatbCs 419 CpejHEB3BELLEHHOro N0 BpeMeH) pesybraTa.

Ecnn npo600T60PHMKM HAXOAATCA NOA BO3ENCTBYEM NOTOKOB BO3AyXa C HA3KOW CKOPOCTbIO, TO HEO6X0-
AvMO obecneuuBaTb HeKOTOpOe [AOMOSHUTENbHOE ABWXEHWe Bo3fdyxa. OTO MOXeT OblTb JOCTUTHYTO C
MOMOLLbI0 HE6ONbLUOrO BEHTUIATOPA A/19 MPUHYAMTENBHOIO HarHeTaHns BO34yXa, XOTA nNpu 3TOM He byaet
cobnogeHa cama Lefb NPUMEHeHNa «naccuBHOro» nNpo6ooT60pHMKA, HO NPU UCNOMb30BaHWM B CTpaHax C
FOXXHbIM K/TUMATOM MOXET OKa3aTbCs None3HbIM. B kayecTBe asibTepHaTVBbl NPO600TOOPHMKN MOTYT 6bITb NOA-
BEeLLEHbl HA TOHKOW HUTW AN YCUNEHUS BANSIHUA Cnabblx ABVXEHWA Bo3ayxa [53].

Mopo6HbIM 06pa3om A1 NPo600THOPHNKOB, HAXOAALLUXCA N0 BO3AECTBUEM BbICOKMX CKOPOCTEN BET-
pa. He0o6Xx04MMO HeKOTOpOe ocnabneHne CKOpOCTN NOTOKa BO3Ayxa. [laxe ecnv 0XnaarTcs YyMepeHHble CKO-
poCTV BETPa, MOryT BO3HVKHYTb NPO61EMbI, €C/IM NPO600TOOPHMKM PACTONOXKEHbI CAINLLIKOM 6/IM3KO OT 3A4aHui
UNu Apyrux npenaTcTBuii. Mpu pasmeLieHnn npob6ooT60pHMKa (CM. pa3aen 9) Heo6xXo4UMO NPUHATL BO BHUMA-
HVe pasmep ¥ MecTOMnosIoXKeHNE NPenaTCTBUA(UIA).

8.3 Ocagku

3alumTa 0T 0cafKoB MMeeT 60/bLUOe 3HaYeHne 4158 Npo600T60PHMKOB BCEX TUMOB. [lOXAb MK pacTass-
LUKIA cHer MOoryT 3a6/10kMpoBaTh paboyyto NOBEPXHOCTb NPO600T6OPHMKA, 0COBEHHO BCyvae Tpy6yaTbiX npo-
600TOOPHNKOB. OPUEHTUPOBAHHbIX BEPTUKa/IbHO paboyeil NOBEPXHOCTLIO BHU3 (Takoe MosioXeHne ABnseTcs
06bIYHBbIM 4715 NpefoTBpaLLeHns nonagaHusa TBEpPAbIX YacTul).

8.4 Ob6ecneyeHune 3aWmnThl

Bo n3bexaHne npo6nem, onucaHHbIX B 8.2 1 8.3. MCNONb3YIOT 3alUTHOE YKpbITME. 3allnTHOE YKpbITUe
[O/KHO 6bITb ONTUMMU3UPOBAHO B COOTBETCTBMM C TUNOM NPO600THOPHMKA C yUETOM C/eayoLmx hakTopos:

- 3aliMTHOE YKpbITe AO/KHO NpeAoTBpalaTe BO3AeNCTBME BbICOKMX CKOPOCTEl BETpa 1 0CafKkoB Ha
nNpo600THOPHMK, HO HE AO/HKHO NPEensTCTBOBAaTb afekBaTHOMY O6MeHy BO3Ayxa ANS NONYYEeHUS 3HAYEHWIA.
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npeAcTaBUTeNbHbIX 419 aHaNIM3MpyeMoro Bo3ayxa, v obecneyrsath BbiNO/IHEHNE TPEOGOBAHUA K MUHMAb-
HOli CKopoCTY BETPa;

- KOHCTPYKLMS 3alWMTHOTO YKPbITAA 1 NpucnocobnexHne gnsa pasmeLleHns npo6ooTO0pHMNKa He J0KHbI
0Ka3blBaTb 3HAUUTE/ILHOE BJIMSIHWNE HA CKOPOCTb AN Y3VOHHOTO NOTNOLLEHNS NPOGOOTOOPHUKA;

- KOHCTPYKLMS, MOBEPXHOCTb U LiBET 3aLLMTHOTO YKPbITUA A0/KHbI ObITh TaKMMU, YTOOLI 06ecneyrnBanoch
cBefleHne K MMHMMYMY NOBbILEeHNA TeMnepaTypbl U3-3a BO34eiCTBMA NPAMOro CO/IHEYHOr0 N3yYeHus.

AnbTepHaTUBON 3aLMTHOMY YKPbITUIO SBASIETCS yCOBepLUIeHCTBOBaHWe Anddy3noHHoro npobooTt6op-
Huka. Hanpumep, anddy3noHHas Hacagka Nnpo600TO0PHNKA TPYBUATOro TMna MoOXeT 6biTb CHabXeHa antomu-
HMeBbIM 060KOM 4719 NpefoTBpaLLeHns 6/10kMpoBaHus AMddy3nOHHON NOBEPXHOCTU A0XAEBOW BoAol [55].
OfHakKo 3TO MOXEeT NPUBECTU K U3MEHEHWI0 XapakTepucTuk npobooTOOopHUKA B OTHOLIEHUN TpeboBaHuii K
MUHWMasIbHOI CKOPOCTM MOTOKAa BO3AyXa.

8.5 Bbe3onacHoOCTb

Be3onacHoOCTb — 3TO TakXe OAWNH U3 OCHOBHbIX (DaKTOPOB, NOCKOS1bKY MPOOOOTOOPHUKN, IKCMOHMPOBAH-
Hble 4INTebHOE BPeMS B 06LLECTBEHHbIX U MHOTOMIOAHbIX MECTaXx, SIBSIOTCS 06 beKTaMN Kpaxu U BaH4anmn3-
Ma. Mpo600TOOPHMKN [OMKHBI BbiTb NO BO3MOXHOCTU pasMelleHbl BHE 30Hbl AOCAraeMoCTV ANA Noaei,
[OJDKHBI 6bITb HE3aMEeTHbI /U UMETb BHELUHWIA BUZ,. AeNatoWwmnil NX NOXOXMMMN Ha Kakoi-nnbo apyroi npea-
MET. HanpuMep «CKBOPEUHUK>.

9 PacnonioxeHue Tovek oToopa npobd

Yncno, MecTonosI0XeHNe UBbLICOTY TOUEK 0TOOpa NPo6 BbIGMPAIOT B 3aBUCUMOCTU OT 33,241 U3MEPEHWA,
KoTopble, Kak cnegyeT oxuaatb, AafyT OTBETbl Ha CreunanbHO NocTaBIeHHbIe BOMPOCkl. ToYkn oT6opa npob
BbIGMPAIOT B HaYane nporpamMmmbl U3MEpPEHNUiA 1 He MEHSIIOT NMPU ee BbIMONTHEHUN.

Toukv oT60pa Npo6 pasmeLlatoT Ha PaccTOsHUW, NO KpaiHein Mepe, 1 M OT 34aHWi NN APYTUX KPYMHbIX
npenaTcTBUlA ANS NPeoTBpaLLeHNs MeCTHbIX BO3MYLLLEHWI BO3AyXa, eC/In He yCTaHOB/eHOo Apyroe. BeicoTa
TOuKM 0T60pa NPo6 foMKHA cocTaBNATb 0T 1.5 A0 4 M; pa3melleHe Npo6ooTOOPHMKA Ha BbICOTE, NO KpaliHei
mepe. 2,5 M ByfeT NnpensaTcTBOBaTh Kpaxke v BaHAanu3my. MsberatoT pasmeLleHns npob6ooTbopHMKa B Henoc-
pefCcTBEHHOM 6/1M30CTU OT lepeBbLEB, KYCTAPHWUKOB UT. A. ANS CBEAEHNSA K MUHUMYMY B/IMSTHUA MECTHOTO OKpY-
XEHWUA NN NMPUUNHAOLLMX BPES HACEKOMBbIX.

10 Tpeb6oBaHMA K 0BYUEHMIO NepcoHasia

[ns paboTbl Ha 60/1bWNHCTBE NPUGOPOB ONEpPaTopPbl N INLLA, OTBETCTBEHHbIE 38 TEXHUYECKOe 06CNYXU-
BaHMe 1 rpagynpoBky, AO/MKHbI 6bITb 06yyeHbl. OgHako Ana BBegeHns Anddy3noHHbIX NPO60OTOOPHUKOB B
akcnayataumio He TpebyeTcst 06yYeHHbIli cneuuanncT, Npu ycaoBum, 4TO AOCTYNHO NMOHATHOE U O4HO3HAYHOE
pykoBoACTBO no akcnayaTtauun (EH13528-2.5.10) nno3Tomy NoBOAY CAE/1aHO CBOEBPEMEHHOE OMOBELLEHNE.
MUWHMMYM NpakTUyeckoli NoAroToBkM oba3aTeneH AN BCex onepaTopoB 418 NpeAoTBpaLleHns Takux obLwmx
OLIMBOK, Kak KypeHve Bo Bpemsl paboTbl, NpoBeAeHne paboT HenocpeACTBEHHO OKO10 aBTOMOGUISA C BKHOYEH-
HbIM ABUTaTenem, kacaHve nasabLamu BHyTPEHHUX NOBEPXHOCTEN NPO600TOOPHMKA K UCNob30BaHne g1o-
MacTepoB 4159 MapKUPOBKK.

TexHuyeckoe 06CnyxnuBaHme BaxHo 415 AN dY3MOHHbIX NPO600TOOPHUKOB HEe MeHbLUE, YeM AN ApY-
TMX yCTPOICTB, 1 0CO60e BHUMaHWe cnefyeT yaenstb criefylowemy:

- 419 MHOTOKpaTHO MCMNosib3yeMbiX NPO600TOOPHMKOB 06ecneunBaroT, YTOObl CHapPSXXEHHbI NPO600T-
6OPHWMK 6bl/T HEMNOBPEXAEHHBIM, YACTbIM AW MPU HEOBXOANMOCTUN 3aMEHSIIOT ero Ha HOBBbI;

- obecneumBaloT, YTOObLI BCE KOMMOHEHTbI NPO600THOPHUKA He OblAY 3arps3HeHbI;

- obecneumBalT, 4TO6bLI NPOGOOTOOPHUKM WCMONb30BAINCL B cooTBeTcTBUM ¢ EH 13528-1 u
EH 13528-2;

- o6ecneunsaloT, 4TOObI NPOH6OOTOOPHMKN NCNONB30BAINCH B NPeAeNax cpoka rogHoCTH, pekoMeHaye-
MOTO U3roTOBUTESIEM.

11 O6ecneyeHne KayecTBa

[ns npaktuyeckoro npumeHeHus paspabaTbiBaloT NnaH obecrneyeHUss KayecTBa MO TEXHUYECKOMY
06CcNyXnBaHuo N rpagympoBke NPpo600TOOPHUKOB. 41 obecneyeHns kKayecTsa HEO6X0ANMO:

a) paspaboTka cTaHAapTHOW paboueli npoueaypsl (CPM);

b) XypHan ncnonb3osBaHnsa Ana Npo600TOOPHUKOB, UCNO/b3YEeMbIX MOBTOPHO;

C) XpaHeHue 3anncei o NPOCeXnBaeMoCTy KannbpoBKu;
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d) coxpaHeHune NCXOAHbIX AaHHbIX B COOTBETCTBUN C TPE6OBAHNAMM CUCTEMbBI KayecTBa U apyroi cuc-
TEMbI;

€) 1cnosib3oBaHne YHUKasIbHON CUCTEMbl Hymepauun npo600T60PHMKOB. MMOBTOPHO MCNONb3yeMble
NPo600TOHOPHMKM [OMKHBI UMETb CTOWKYH K U3HOCY MapKUpPOBKY;

f) B 3aBMCMMOCTM OT L€/ U3MEpPEeHnin B3ATUE COOTBETCTBYIOLLErO YMcaa X00CTblX NPo6 B NOMAEBbIX
YCNOBMAX M NOBTOPHbIX NPO6 (Hanpumep. 10 % o6Liero yucna npoob);

) perynspHas nposepka ckopocTy Anddy3noHHoro otéopa npob, no kpaiiHeli Mmepe, O4UH pa3 BO Bpe-
MS KpYNHbIX 06cnefoBaHunii (415 BHYTPEHHel cuctembl obecneveHns kavectsa). OHa MoXeT ObITb caenaHa
npu aKCno3numn NpobooTOHOPHMKOB B 1abopaTopum B cpefe CTaHAaPTHbIX NapoBO3AYLLIHbIX CMEeCei unn nytem
CpaBHEHNsA pe3ynbTaToB U3MEepPeHUA, NOSTyYeHHbIX B n1abopaTtopuu, Uau B NONEBbIX YC/I0BUSIX, C pe3ynbTaTa-
MW. NOSTYYEHHbIMU HE3ABMCUMbIM METOLOM (Hanpumep, MeToA40M Npokayku, cMm. A. 10);

h) perynspHas nposepka ckopoctn andpy3roHHoro otéopa npo6, no kpaviHen mepe, oANH pas BO Bpe-
MS KPYNHbIX 06CneoBaHunii (45 BHeLHel cuctemMbl o6ecneveHns kavyecTBa). OHa MOXeT 6bITb cienaHa Ha
OCHOBE CPaBHEHVSA pe3y/ibTaToB U3MEPEHWIA, NOSTyYEHHBIX B 1abopaTopun UM B NONEBbLIX YC/I0BUSAX, KOTOPbIE
[O/MKHbI BbINOHATLCA N0 PYKOBOACTBOM akKpeAUTOBaHHbIX MHCTUTYTOB (cM. A.10);

i) mpoTokon oT6opa Npob, BkAKOYaKLWMA He06X0AUMYIO MHChbOopMaLUIo MO €0 0TOOPY, TaKyk Kak MecTo
N3MepEeHnii, BpemMs n3mepeHuii, naeHTndukaLmo npobooTobopHKKa 1 onepartopa.
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MpunoxexHne A
(cnpaBoyHOE)

Ocobble yc/ioBus NpuMeHeHus

A.l O6wue nonoxeHns

B HacTosiLeM NPUIOXeHUN NpUBeAeHblI HEKOTOPbIe NPUMePbl MPaKTUYeCKoro NpuMeHeHns Anddy3noHHbIX Npo6o-
OTOOPHUKOB. MCMOMb3yEMbIX NPV MOHUTOPUHIe atMocdepHoro Bo3gyxa. lMNpunoxeHne ob6neryaet MOWCK UCTOYHUKOB
MHopMauun (cM. 6.1). HO He JO/IKHO CNYXUTb 3aMeHO nNpoueAype OLEeHKN NPUrogHOCT NPO600T6OPHKKa, NpeAHasHa-
YEHHOrO0 /11 KOHKPETHOrO MPYMEHEHUS, KakonucaHo B6.2. K nuTepaTypHbIM MCTOYHMKaM o6palyaloTcs 40 Hadana aKenay-
ataymnm npob6ooT6OPHUKOB. [lepeveHb XapakTepUCTUK HEKOTOPbIX CepUiiHO  BblNyCKaeMbIX  ANDAY3NOHHbIX
npo600TGOPHUKOB NPMBeAEH a NpuIoXeHun B.

MpuBeaeHHan HUXe MHPopMaLMa ABNsANACk ncuepnbiBatoLLeli Ha MOMeHT pa3paboTku cTaHAapTa, HO OHa He BK/IO-
yaeT 0630p 6bICTPO yBEIMUMBAIOLLErOCA NMOTOKa Ny6AnKaunii, BbIMyLEeHHbIX NO3Xe. M03TOMy BaXHble HOBble aKTyasibHble
pa3paboTku MOryT OTCYTCTBOBaTb UM 6bITb ONUCaHbl TO/IbKO YaCTUYHO. OCHOBHOW TEKCT OrpaHNYeH KpaTkum onMcaHnem
HEKOTOPbIX CYLLECTBYIOWMX B HACTOSALLEE BPEMSA YCTPONCTB, UX NPENMYLLECTB WX OTPaHUYEHNA B NPUMEHEHUN U CTaTyC
Banugauun. B 60nblIMHCTBE C/lyYaeB NosiHasi Banvjaums B cooTBeTCcTBUM ¢ EH 13528-1 n EH 13528-2 He 6bls1a BbINO/He-
Ha (NOCKONbKY K TOMYy BpeMeHW cTaHAapThbl elie He 6binn BbINyleHbl), YTO HEO6X0AMMO UMeTb B BuAy Npu BbliGope
noaxoAaslwmx npo600T6OPHUKOB.

A.2 Okcuabl asoTta
A.2.1 MNpo600T6OPHUKM TPpybBUYaTOro Tuna

PacnpocTpaHeHHbIM BUAOM NPO600TGOPHUKOB TPY6GYATOro TUNa, NCNoNb3yeMblX ANA 0T60pa Npo6 6onblioroymcnia
KMC/IbIX Ta30B, SB/SieTCSA YCTPOICTBO, HacTo HasblBaeMoe «Tpy6koli Manmca* (35). Tpy6ka J/lanmca npeacTasBisieT co6oi
akpunoByto TPY6KY ANNHO 8 CM U BHYTPEHHUM AiaMeTPOM 1 CM C O4HUM 3aKpbITbIM KOHLOM. OT6MpaemMble rasbl nonagatT
B OTKPbITbIA KOHeL, TPYGKU, MUTPUPYIOT BHWU3 TPYGKM B pe3ysibTaTe MOJIEKY/IAPHOM ANt dy3nn n cobupatoTcsi B 3aKpbITOM
KOHLe TPY6KM (3hheKTUBHbBIM) COPOUPYIOLWLMM MaTepranomM, BAAHHOM criydae TpuataHonammHom (T3A.2.2".2 " HUTpunoT-
pYaTaHON). HAHECEHHbIM Ha CeTKY U3 HepxaBsetowwei ctanu. MNpu ot6ope Npo6 N 02. oH ynaBnvBaeTcs a Bue Komnaekca ¢
TOA. yacTo ero onpefensatoT C NOMOLbIO CeKTPodoTOMEeTpa Nocsie BOCCTAaHOB/IEHWS ;0 HUTPUTA U peakuum ¢ cynbdaHu-
nammaom 1 HapTUNaTUNEeHAMaMUHOM. YnoBneHHbli NO2 MoxeT O6bITb onpefeneH C MNOMOLWbLIO  WMOHHON
xpomaTtorpacuu (56).

Tpy6ka Manmca npocta BNpMMEHEHUN N UMeeT HU3KYH0 CTOMMOCTb, HO eC/I1 OHa UCMOJ/Ib3YeTCsl B OTKPLITOM BUAE, TO
Ha pe3yfbTaTbl BAUAIOT BbICOKME cKopocTu BeTpa (57). Takxe MOryT 6bITb Npo6/1eMbl € XO0N0CTbiMU Npo6amu (56). (58). (59).
a nepokcuaueTun HUTpaT MOXeT 6biTb MelaloLWM BeLeCTBOM, NPUBOASALLUM K 3aBblLLEHUIO pe3ynbTaToB aHanm3a (60).
Xvn ngp. (61). (62) otmeyan BO3MOXHOCTb NPOTeKaHNA hOTONN3a BoccTaHOB/IeHHOro N 02 B kauecTBe NOI0XNTENbHOM
nomexu B HeMpo3payHblX Tpy6kax Manmca. npusoAsALLero k 60see BbICOKOMY YPOBHI0 cogepxaHus N 02 B Tpy6ke no cpaB-
HEHVWIO C coepXaHMeM BO BHellHell cpefe (MOCKOMbKY HapyllaeTcsi COOTHOLWEHE PaBHOBECHbIX KOHLUeHTpauuii N02 n
030Ha).

MHOrMmMn aBTOpamMu 6bIJ1I0 NPOAEMOHCTPMPOBAHO XOpOoLlee corfacue ¢ aNbTepHaTUBHbIMU MeToAaMn U3mepeHunii
npuv NcnbiTaHMAX B NosieBbIX ycnoBusx (36). (59). (63). (64).

Mpo600T6O0PHUK 0GEeCeynBaET OCHOBY A5t CO3A4aHNA 60MbLWINX CETEVl MOHUTOPUHIA, HANPUMEP Taknx, Kak B Benu-
Ko6puTaHum (65).

AHaNOrNYHbI NPUHLMN AeACTBMNA NOMNOXEH BOCHOBY paboTbl Apyroro npo6oot6opHmka <Analyst™3)1*(66) B npo-
600T60PHMKE NCNO/b3YyeTCs aKTUBUPOBaHHbI Yronb 1 Aecop6unsi pacTBOpUTEsIEM, a ero KOHCTPYKLMSA TaKkoBa, 4To fecop-
6uUmna NpomcxoanT B cCaMOM NPpo600TEOPHUKE N. TaKMM 06pa3oM, HET He06X0AUMOCTHY B NepeHoce copbeHTa.

A.2.2 Npo6ooT6opHNK Tuna 6Geilpgxa, OofOGPeHHbLI AreHTCTBOM NO 3aluTe OKpyXxawleih cpeabl
CWA2)/MNpo600T60PHUK-6ENAX MOHCAHTO

CyuliecTByeT HeCKO/IbKO pa3/InyHbIX TUMOB NPO600TOOPHNKOB-6eiaKeli, pasimyalowmxcs KOHCTPYKLNeN, HO B UX
OCHOBY 3a/10)X€Hbl aHaI0TUYHbIe NPUHLMNbI. OANH U3 Taknx NPo600T60PHUKOB-6eligxei 6611 onucad Manvkom n ap. (67).
/X «BbICOKO3(h(PEKTMBHOE YCTPOICTBO NaccuBHoroot6opa npo6» (P 803>)npeactaBnsano coboii kacceTy c Habopom and-

1 Analyst aBnaeTca NpMMepom NoAxoAsuwen npoaykumm, uMetoleincs B npogaxe (TOproBoe HasBaHue, yCTaHOB-
neHHoe HaunoHanbHbIM coBeToM no nccnegosaHnam (CNR. Consiglio Nazionale delle Rtcerche — Wtanus). flaHHasa WH-
copmauma npuBegeHa ANa yao6cTea nonb3oBartesieli HacToALWEro ctaHaapTa u He aBnseTcs peknamoiri CEN HasBaHHOM
npoAyKumm.

21 EPA (EnvKonmental Protection Agency) — oduumnanbHoe Ha3BaHMe AreHTCTBa Mo OxXpaHe oKpyxatoluel cpeabl
CLUA.

3l PSD — Passive Sampling Device.
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hy3MOHHbBIX /163 N0 06€ CTOPOHbI NOIOCTUN A1 COPGMPYIOLLEro 3/IeMeHTa, a JaHHOM c/yyae (hnnbTpa 13 CTEK/IOBOSTOKHA
AvameTpom 33 MM C HaHeCEHHbIM Ha Hero peareHTom. B kauecTBe peaktuBa ansa NO02 6bln1 ucnonb3osaH TIA.
ANbTepHaTUBO 3TOMY YCTPOICTBY iBNsieTCA NPO600TOOPHUK, ONMCaHHbIV B paboTe [68]. BHyTpeHHWI AnameTp ycTpoli-
cTBa 25MM, gnunHa nytn auddysmm — 10 mm. B kauecTBe copbumpytolero aniemeHTa gnsa N 02 — unbTp U3 CTEKIOBOIOK-
Ha C HaHeCeHHbIM Ha Hero TOA. ABTOpbl OTMeYaloT BIMSIHUE BNAXHOCTU U TeMnepaTypbl Ha paboTy ycTpoiicTea. MeTop
MOJIOXEH a OCHOBY MOJILCKOro cTaHgapTa [69]. TpeTbe ycTpoiicTBO 6b1/10 pa3pabotaHo Kacnepom-rnénom mn ap. [70J. Ae
CaHTuc paspaboTan cuctemy AByx 6eligxeli [71] koHCTpykuun Bunnemca [72].

Ana nofobHbIXx NPO600TE0PHNKOB XapaKTepHbl BbICOKME CKOPOCTU oT6bopa Npo6 Mo CpaBHEHWUIO C YCTpoOMCTBaMu
Tpy64aToro Tuna, No3TOMy Nepuoabl 3KCNO3ULUN MOTYT 6bITb KOpoye. MOCKOIbKY XMMUyeckas npupoja npowecca ognHa-
KOBa. XMMUYecKne B3anMoAencTBNA N MellatoLme BAMAHNA 6yayT cxogHbIMU. MowaHapeacu gp. [73] He o6Hapyxunun Bnu-
SiHMe TemnepaTypbl WAV BNAXHOCTU Ha Npo600T6OPHMK Tuna Gelifxa Manuka 3a UCKOYEHVeM ycnoBuii oT6opa npu
npegenbHbIX 3HaYUEeHNAX TeMnepaTtypbl. OgHako Kpoxman u KanuHa [74] o6HapyXunm 3HauntenbHOe BANSHUE TeMnepaTy-
pbl Npu oT60pe Npo6 N 02 (Ho He S02).

MHoOrve aBTOpbl NPOAEMOHCTPMPOBA/IN XOpOLlee corfacue ¢ aibTepHaTUBHLIMU MeTo4aMu U3MepeHUiA Npu Uchbi-
TaHUAX B nonesbIx ycrnosusax [72], [73].

A.3 MoHooKcupg asoTa

Tpy6ka ManmMca MOXeT 6bITb TakXe ncnosib3oBaHa An1st MoHMTopuHra NO npu okncneHmm erogo N02. einctButens-
HO B paHHeii ny6nvkaumu Manmca [75] 66110 pacCMOTPEHO YCTPocTBO oT60pa Npo6 aAsist NOX, KOTOpOe NO3BO/ISIET KOHTPO-
nuposatb cogepxaHne NO N 02.0To6paHHbIli NO (BmecTe ¢ N 02)andhchyHANPYeET B HMXKHIOK YacTb TPYGKM Hepes CeTKy C
HaHeceHHbIM Ha Hee TJA. rae oH BCTpeyaeTCs CO C/I0eM okucnuTens, n gupdyHanpyet o6patHo B Buge N02. Copepxa-
Hve NO onpeensatoT No pasHuLe CoaepXaHuii, onpeaeseHHbix B Tpybkax co cnoem okucnutens n 6e3 Hero. B BapuaHTe
npo600T60PHMKA, NPeA0XeHHOro [MasiIMCOM. C/IOW OKUCINTENSA — 3TO CeTKa C HAaHEeCEHHbIM Ha Hee pacTBOPOM XPOMOBO
KWUCMOTbI, KOTOPYIO BCTAB/IAOT HEMOCPEACTBEHHO Nepej 0T6G0POM Npo6 1 yaansaoT HeNoCcpeACTBEHHO NOC/Ie ero OKOHYa-
HUA. AHaNOTNYHbIV NPUHLMN NONOXEH BOCHOBY Npo600T60pHMKa-6elifxa KOHCTpyKuun ®epbepa n ap. [76] (koTopblii ABNA-
eTcs npeAwecTBEHHNKOM NPo600T6opHMKa-6eliaxa MOHCaHTO, 0406GPEHHOT0 areHTCTBOM M0 OXpaHe oKpyxXatoLei cpesbl
CLUA).

Apyroii Npo600T6OPHUK, KOTOPbIA MOXeT 6bITb UCNONbL30BaH A1 oT6opa Npo6 NO n N02. nocTaBNseT Ha PbIHOK
Ogawa. XupaHo (Hlrano, r. lokorama. SinoHns) paspa6oTan TEXHOOMMI0, ONMCaHe KOTOPOii Moka He ony61MkoBaHo. 3T0
OBYXCTOPOHHUIT Npo600T60pHMK, B KOTOpoM N O onpefensieTca Ha 0AHOM 13 pabounx nosepxHocTeir. NOX — Ha Apyroii;
NO onpefenAa0T Mo pasHuue pe3ynbTaToB, NOSTYYEHHbIX HA pa3HbIX cTopoHax. Ana ynasnusaHua N 02 ncnonesyroT TOA.
ansa ynaenuBaHua NOX — Apyroi 3anaTeHTOBaHHbIW peareHT. Npyn coBMecTHOM uccnegosanmn EPA. FapBapgckoii Lko-
nbl O6LEeCTBEHHOrO 34paBooxpaHeHns n OTgena TexHonorum OKpyxatolen cpeabl kopnopaunn ManTech [77] 6bin10o npo-
AEMOHCTPMPOBAHO XOpoLUee corsiacue Mexay pesysibTataMu, NoslydeHHbIMU C MOMOLLbI0 NPo0600T60pHNKOB PSD Ogawa u
pesynbTatamu, ycpegHeHHbIMU 3a HeAest0, NoyYeHHbIMM B MacluTabe peasibHOro BpEMEHU UHCTPYMEHTa/IbHLIMU METO-
namu. B OoCHOBY Apyroro npo600T60pHMKA MOMOXEH aHa/ornMyHblii npuHumn (Analyst™4) [66]. 8 npo6ooT6opHUKe
NpYMeHeH akTUBUPOBAaHHbI Yrosib BkavyecTBe COp6upytoLLeil MOBEPXHOCTU U peakumsa okmcneHnsa NO XpoMOBOW KNCIOTOM.

A.4 [nokcupg cepbl

Kak 6b1710 yKa3aHo Bbile, Tpy6ku Manmca MOryT 6biTb MCMOMNb30BaHbl A1 MOHUTOPUHIA cCofepXaHua aguokcmaa
cepbl. TpuaTaHoNnaMuH o6pasyeT komnsiekc ¢ S02 Takxe kaku cN 02, a npoAyKT onpenenstoT c NpYMMeHeEHEM napa-posa-
HUWHA UM MOHHO XpomMaTorpadun nocne anomposaHns TIA 6nkap6oHaTHbIM 6ydepHbIM pacTBopom. MpeaBapuTenb-
Hble pe3ynbTaTbl [63] NO3BONAKT NPeAnOsIOXNUTL Hannume xopolueli Koppenauun ¢ pesyfnbTataMmu, MosilydYeHHbIMU 8
noneBbIX YC/IOBUAX C MOMOLLbIO (h/1lyOpecLeHTHOro AaTymKa, HO BbIXOAHON curHan coctaBua 50 % OT 0XnAaeMoro 3Have-
HuA. MNo3gHee [78] 6b1nn BbIABNEHbI NPO6AEMbI C U3BNIEYEHUEM NPU XPAHEHUU U B/IUSSHUEM OTHOCUTE/IbHOI B/TAXHOCTU.
OTn Npob6aemMbl B HacTosiLee BpeMsi B OCHOBHOM ycTpaHeHbl [79]. [80]. OgHako B [81] 6bln1a onucaHa Apyras npo6bnema,
KOoTOopas MoxeT 6biTb CBA3aHa C OCaX[eHWeM TBepAblX YacTul cynbaTta Ha cTeHkax Tpy6ku. [pyroil npo60oT60pHMK
paboTaeT no aHanornyHomy npmHumnny Analystlw3 [82]. Bnpo600T60pHMKE NPUMEHEHO L esIOYHOE NOKPbITUE ngecopbumnsa
pacTBopuTenem. KOHCTpPyKUna Nnpo60ooT6opHMKa TakoBa, YTO Aecopbumnsa npoucxoaut B camOM Npo600TOOPHUKE, Takum
o6pa3om, HeT HE06XOA4MMOCTUN BNepeHoce cop6eHTa.

Moao6HbIM 06pa3om 6bIIN ONUCaHbl HECKO/TIbKO NMPO600TOOPHUKOB-6eaxeli. Knnuk [83] Aan oueHKy npo6ooT60op-
HuKa Tuna 6eilgxa BecTa [84] ons onpepeneHus cogepxanua S 02 B aTmocthepHoM Bo3Ayxe Npu na6opaTopHbIX UCMbITa-
HUAX U NPOAO/IKNTENBHOCTN oT6opa nNpo6 oT 1 o 19 gHel. Vim 6b110 06HapyXeHO J0CTAaTOYHO XOopollee cornacue ¢
pesynbTaTtamu, NOYy4YeHHbIMU B XO4€ HEMPEPbIBHbIX N3MEPEHWI C MOMOLLbIO KOHAYKTOMETPUYECKOro gatunka — B 75 %
VCNbITaHW, OTHOWEHME 3HAYEHW, NOTyYEeHHbIX C UCMO/Ib30BaHNEeM NPo600TGOPHUKA TUNa 6eingxka K 3Ha4eHUsM, Nony-
YEeHHbIM C NOMOLLbIO AaTunka, coctaBnsnio ot 0.80 go 1,17. Opp [85] MoaudnumMpoBan Npo6o00TOOPHUK TUNa 6enaxa Bec-
Ta. NPMMeHMB MOPUCTY (OrpaHnumBarollyto Anddysnio) Mmem6paHy BMeCTO CU/IMKOHOBOW MeM6paHbl U UnbTp C
HaHeCeHHbIM Ha Hero pacTBopoM kap6oHaTa Kanusa BranueprvHe BMeCTo norsouatoLero pactesopa. na moamdunpoBaH-
HOro Npo600T60pHUKa BblNa XapakTepHa BbICOKasA UHTEHCUBHOCTbL YN1aB/NBaHUA, HO 601ee CuibHasA 3aBUCMMOCTbNOyYa-
eMbIX pe3y/ibTaToB OT CKOPOCTM MOTOKa Bo3ayxa. Takxe A/ nony4vyeHus 6o5ee BbICOKOW CeNeKTUBHOCTU B paboTe [86]
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MCMNoNb30Bav KOPOTKUIA AUCKOBBIVi MPO600T60PHUK-6eilax KOHCTPYKUUKN Bunnemca (72] nnuccnefosanu B KauecTBe ynas-
nusatweli cpegbl TOA 1 kap6oHat kanusa. fle CaHTuc gopaboTtan 3T0T NPo600TGOPHUK A0 CUCTEMbI ABYX Geiigxeid [71].
Kacnep-f'mén n gp. onucanun gpyrve npo6ooT60pHuKN (70]. (87].

Xanb6eprun Pagnuur [88] paspaboTann Nnpo600T60PHUK-6eiax CXMAKMM BelecTBOM B KayecTBe COp6eHTa, B KOTO-
poM AN dPY3nA KOHTPONMPYETCHA B HECKOIbKNX HEGONbLINX KaHanax. Mpo600T60PHUK 6blST CKOHCTPYMPOBaH ANSA YHUBEP-
caflbHOr0O NpuUMeHeHus: 6GydepHbIi pacTBop kap6oHaT HaTpus/yrofibHas KucsoTa WCNOfb30Ba/icCA B KayecTse
norsowatoueit cpeabl 4ns S 02. a pasbaBrieHHas cepHas KucnoTa — BKadecTBe nornowatolleii cpedbl 4718 ammuaka (cm.
HUXe).

A.5 Ammnak

®dpeH3enb [40. 89] Takxe ycnewHO MCNoOAb30Bas NpUHUMA Tpy6kn Manmca gna otéopa npo6 ammuaka NH3. OH
1“cnonb3oBan CTaHAapTHbIe NabopaTopHble CTEKNSIHHbIE BUasbl (BbICOTOM 4.3CM, AnameTpom 1.72 cm), AHO KOTOPbIX 6bIO
o6paboTaHo pacTBOpOM hochopHOI KMcnoTbl. AMMUak (B hopme cpochata ammoHus) pactBopsian B 50 MkN BoAbl Monpe-
[enann mMeToAoM NPOTOYHO-UHXEKLMOHHOTo aHanunsa. 11 nepnoga ot6opa npob. 24 4. npegen obHapyXeHUs cocTaBun
1.2 mMkr/m3. McnbiTaHna 3TUX NPO6G00T60PHUKOB NapasifieNlbHO C UMNUHXepaMn Ana oT6opa Npo6 B NONEBbLIX YCNOBUAX
6bI/IM NpOBefEHbl YCMEeWHO, OAHAaKO BO3HUKNN TPYAHOCTU NPV yAaneHun TBepAblX YacTul, U3 UMMUHXEPOB C NOMOLLbIO
npeasaputenbHbix (UALTPOB. B ocHOBY pa6oTbl Apyroro npo6ooT6opHuka (Analyst™ 3) nonoxeH aHanorM4Hblii npu-
Huun (90]. BNpo600T60pHUKE NCMOb30BaH pacTBOp POCHOPHON KUCNOTbI A1 MOKPbLITUS, a KOHCTPYKLNSA ero TakoBa, 4To
Aecop6ums npoucxoauT B caMOM NPO6GO0TGOPHMKE U. TakMM 06pa3om, HeT HeO6X0A4MMOCTU B epeHoce copGeHTa.

Cpeayn Nnpo600T60pHMKOB TUNa 6eligx Bunnemc [72] onvcan ycoBeplleHCTBOBaHHbIN NPo0600T60pHUK BeHegmkTa.
Kak nBcny4dae c npo600T60pHMKOM-6eiigxem MoHcaHTo Ans N 02 npu mogudukalmm ¢ ucnonb3oBaHneM ounbTpac HaHe-
CEHHbIM peakTUBOM ANA agcopbuuy yBenmuymnacb CKOPOCTb 0T6opa Npobbl 6narofapst KOHCTPYKUUU € 60MbLIONM no-
Wwafbto NOBEPXHOCTN N 6onee KOPOTKUM nyTem Anddy3un. Belio nokasaHo, YTO A4NA HAHECEHUA Ha (hUNbTP HauyyWwnm
o6pa3oM noaxoAuT BUHHas KucnoTa. B xofe ucnbiTaHWi B NMOMeBbIX yCNOBUAX Gblna nosyvyeHa xopolas Koppensums
pe3ynbTaTtoB, NOYHYEHHbIX C MOMOLLbIO AaTYNKOB 1 pethepeHTHOro MeTofa C UCNO/Ib30BaHNEM UMMUHXepa. 6b1N0 BbiSBNe-
HO He6o/bWwoOe cMeleHne (NPUGAM3NTENbHO 10 %) 6e306bACHEHUA ero NpUYKH. B HugepnaHgax Hanvume TBepAblX conei
aMMOHUA He 6bIN0 NPU3HAHO y6eanTenbHbIM 415 06 bACHEHNSI 601ee BbICOKUX 3HAYEHUI cofepXaHus, NoslyHeHHbIX Npu
MCcNonb30BaHUN MMNUHXepa. bonee no3gHue nccnefosaHns 6bivM BbINOMHEHbI Npu yyacTun depma [91]. Kacnepa un
Makc6ayma [46].

Tucce nap. [92] BbINONHWUAN CpaBHUTENBHOE UCCefoBaHne TPy6UaTbiX NPO600TEOPHMKOB YeTbIpex TUNOB N OA4HOT0
npo6ooT6opHMKa-6eigxa. OHM NPULLY KIaKHOYEHNIO. YTO /Tyl e BCEro UCMO/Ib30BaTb TPYGKUN CCETKOM N3 HepxaBetoLeit
cTanu nnn npoHukawlLeii mem6paHoli  pekomeHgoBanu Tpy6ku agnuHol 35.6 MM. JonosiHUTENbHbIE pe3ynbTaTbl Gbin
nony4yeHbl KupwHepom n ap. [93] npn nccnegoBaHnsax B NONEBbLIX YC/I0BUAX.

A.6 FaszoobpasHble opraHMyeckme coeguHeHunsa (NeTyuymne opraHnyeckme coeuHeHuns)

A.6.1 Mpo6ooT60opHMKKN TpybBUaTOoro Tuna

OTKpbITble TPyb6KM, aHanornyHble Tpybkam ManmMca. 06bIYHO He NCNObL3YHOT 4N yNaBAMBaHUS napo- n rasoobpas-
HbIX OPraHNYeCcKUX COeANHEHN: BMECTO HUX MPUMEHSIOT TPY6KY, 3aMO/THEHHYIO rpaHyIMpoBaHHbIM COPGEHTOM, aHanorny-
Hyto Tpy6Kkam A1 oT60pa Npo6 MeTOAO0M MPOKAYKN.

B oHOIi U3 KOHCTPYKUMIA TPY6OK [25] ncnonb3ytoT cop6eHT, nogBepraemMblii TepMuyeckoil gecopbumn, a nyTb and-
dy3nn — 3TO NPOCTO BO3AYLIHAA 30HA HA OAHOM KOHLe TPY6K/M Mexay COP6EeHTOM U 3aWnUTHbIM PUNLTPOM. N3HavyanbHO
Tpy6Ka 6bl/la CKOHCTPyMpOBaHa A1 KOHTPO/A kadecTBa BO3gyxa paboyeil 30HbI [14]. HO 06/1acTb ee NpUMeHeHUs Gblnia
pacwupeHa gna otéopanpo6 atmoccepHoro Bosayxa [24]. [94]. [95]. OueHb BbICOKO/ HyBCTBUTENILHOCTU MOXHO A06UTbLCSA
npu MCNosib30BaHUN TEPMUYECKO gecopbunmn, ogHAKO Npu NPUMEHEHUN TepMUuyeckn obpatumoli copbuun cywecTeyeT
HeAOCTaTOoK, 3aK/toYvaLWnincs B HENOCTOSHCTBE CKOPOCTM oT6opa nNpob [96] n3-3a o6paTtHoii gndpcpysnn [24]. Ans Takux
neTyuynx coefMHeHN, Kak 6eH30/, ANA Pas3INYHbIX NEPUOAOB IKCNO3NLUN (OAHA, ABE UNKN YeTbIpe Hefenn) Ao/KHA ObITb
cAenaHa oTaenbHasa rpagyvMpoBka, a A41a aTMoCcePHOro Bo3ayxa u Bosayxa pa6oueii 30HbI [11]. [94] npvMeHeHbI pa3niny-
Hble CKOPOCTMK norsoweHns. Npu ncnonb3oBaHnn ABOWHOIO cnos copbeHTa, ckopocTn oT6opa nNpob mMoryT ctaTb 6onee
NOCTOSAHHBLIMK [97]. BTOpasa npo6aema npy NPUMEHeHUN TEpMMNYECKON ecopbunmn cBsA3aHa C TeM. YTO HEKOTOPble COp6eH-
Tbl,a 0co6eHHO Tenax1> MoryT 6bITb MPUYMHOV NOSIBNEHNSA MOCTOPOHHUX BELEeCTB, 06pa3yoLnXcsl NPy NPOTeKaHUM peak-
unii nonnmepHoro copbeHta ¢ NOX 1 030HOM YPOBHU UX COAEPXAHUA OYEeHb HU3KME W He3HAuuUTeNbHbl ANA BO3dyxa
pa6oyeii 30HbI, HO OHW MOTyT 6bITb BbICOKMMU AN aTMoctepHoro Bo3agyxa [98]. Ycnosusi, KoTopble Heo6xoA4MMO
cobnopaTb, HTO6bLI CBECTU KMUHUMYMY 06pa3oBaHne NOCTOPOHHUX BeLecTB, onucaHbl Xenmurom [99]. Pe3ynbTaTthl, nony-
YeHHble C Ucnosb3oBaHneM ANDPY3NOHHOro oT60pa NPo6 M NPU HEMNPEPBLIBHOM MOHUTOPUHIE C MPUMEHEHNEM ra30BoOM
xpomaTtorpacdun, cpaBHMBannChb, 1 6bI10 06HaPYXEHO Xopolee cornacue asyx metogos [1], [100]. B apyrux nccnegosa-

Tenax siBAsieTCs NPUMEPOM MOAXOAsILEN NPOAYKUMM, UMEtOLelics B MpoAaxe (TOProBoe Ha3BaHWe yCTaHOB/EHO
Hayu4Ho-uccnefoBaTeNlbCKUM UHCTUTYTOM KoMnaHuu Enka. wrat HeBaga). laHHas uHdopmauymsa npusegeHa Ans yno6-
cTBa nosib3oBaresnieli HaCTosLWero cTaHAapTa u He siBnisieTcsi peknamoii CEN HasBaHHOM nNpoayKumm.
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HusAx [24]. [94]. [101] pe3ynbTaT, NOMYYEHHbI C UICNO/Ib30BaHNEM MeTO/Aa HeMpPepbiBHOIO MOHUTOPUHTA, Gbl1 MPUHAT B
KauyecTBe «MCTUHHOTO 3HAYeHMA*, a cpaBHeHWe 6bl/1I0 UCMONb30BAHO A1 PafynpoBKM NPO600THOPHMKA MO CKOPOCTH
AN dDY3MOHHOTO MOT/IOWEHNS.

Bo BTOpoM BapuaHTe Npo600T60pHMKa TPy6UaTOro TMna NpUMeHACa akTUBUPOBaHHbIN yronb ngecopbumna pacteo-
putenem. Byayum nsHayasibHO CKOHCTPYMPOBaHHbIM AJ15 MOHUTOPMHIa Bo3Ayxa paboueli 30Hbl, OH 6bl11 yCNewHo aganTtu-
poBaH AnsA oT6opa Npo6 aTMoCdepHOro Bo3gyxa M Bo3fyxa 3aMKHYTbIX nomeweHuin [9]. [24]. [102]—[103]. Mockonbky
MexaHn3M cop6uun Ha akTUBMPOBaHHOM Yre Apyroi, Ana 6eH3ona, Toslyona u Kcunona He HabnwgaeTca 3HaUNTe/IbHOM
o6paTtHoli anddbysun [24]. Lna MOHUTOPMHIa kayecTBa aTMOCHEPHOro Bo3ayxa Npo600T60PHNKN IKCMOHUPYIOT B TeHeHne
ABYX-4eTbIpex HeAeNb. Pe3ynbTaTbl, NO/ly4YeHHble C UCMO/Ib30BaHneM Anddy3MoHHOro oT6opa Npob 1 Npu HenpepbIBHOM
MOHWUTOPWHIe C NPYMEHeHNEeM ra3oBOil Xpomartorpadumn, cpaBHMBaUCb, U 6bI10 06HapPYXXeHO Xopolee cornacue AByx
meTtogos [9]. [24]. [104]—[106].

BocHoBy apyroro npo6oot6opHuka (Analyst™ 7) nonoxeH aHanornyHblii npuHumn [106]—[110]. B npo600T60pHMKeE
MCNoMb30BaH aKTBNPOBaHHbIN Yrofib M peann3oBaHa Aecop6uma pacTBopuTenemM, a KOHCTPYKLUS ero TakoBa, YTo gecop6-
L1s NPOMCX0AMT B CaMOM NPO600THOPHMKE W. TakKuM 06pa3oM, HET HEO6X0ANMOCTU B NepeHoce copbeHTa.

A.6.2 Npo6ooT60pHUKK TUNa 6eligxa

Mpo6o0oT60pHUK-6ena)X MOHCAHTO, 0406peHHbI EPA (cM. pa3sgen Okcuabl a3oTa), 6bi1 M3HavanbHO paspaboTaH
AN MOHUTOPWHIA COfEepXaHUs X/10pMpOBaHHbIX YIN1eBOA0POAOB B aTMOC(HEPHOM BO3AyXe W Gbl1 LUMPOKO UCMbITaH B
nabopaTtopHbIX 1 NoneBbix ycnosuax [111]. [112] Bero nepBoHaya/ibHOM BapuaHTe MCNO/b30BaICA KapTPUAX C TBEPAbIM
cop6eHTOM A1 TepMUYecKoii gecopbummn BMecTo huibTPOB U3 CTEKNOBOIOKHA. Porapak'8'1* npumeHsanca ansa ynasnuea-
HUSi pa3HOO6pPa3HbIX X/TIOPUPOBAHHbIX YT/1€BOA0POA0B, HO MPO600TE0PHMNK MOXHO MCNONb30BaTh UM MoAUGULMPOBaTb 1
ANA Apyrux pasHoo6pasHbix JIOC. B TOM yncne anngarnyeckux napomartmyeckux yrnesogopogos [113]. [114]. Mpegnou-
TUTENbHO MCNONb30BaTb Tenax BMecTo Porapaka. MOCKObKY A/ MOCNeAHEro xapakTepHa HM3kas CTeneHb N3BieveHns
ANA HEKOTOPbIX X/TIOPUPOBAaHHbIX YI/1€BOAOPOAOB C HU3KMMU YPOBHAMU cogepxaHunsa [112]. Mpo60oT60pHUK-6einax MoH-
CaHTO. 0f06peHHbIN EPA. 6bIn ncnbiTaH NnapasanenbHO ¢ 6an/loHaMu N8 NacCMBHOro oT6opa Npo6 npu uccnefoBaHumn
aTMOCepHOro Bo3ayxa B noneBbix ycnoBusx (115]. PedynbTartbl, NO/yYeHHble B XO4e 3TOro uccrefoBaHnsi C UCNoJb30Ba-
HUEM «NaccuBHbIX» NPO600T60PHNKOB, COMNAacoBbIBA/INCH C pe3yibTaTaMu, NOSTyYEeHHbIMW C UCNO/Ib30BAHNEM COOTBET-
CTBYIOLMX KAHUCTP Npu oueHKe LeneBbix JIOC (6eH30na, Tonyona, xnopb6eHsona n Anxnop6eH3osna) B YeTbipex MecTax
oT6opa npo6.

Mpo600T60PHKK TUNA 6eliX C aKTUBMPOBAHHbIM YI/IEM MCMNOJ/Ib30BasICA NP MOHUTOPUHTE Kak aTMOCHepHOro Bo3-
AyXa. Tak N BO3Ayxa 3aMKHYTbIX nomelleHuin [116]. OgHako uccnegoBaHnsa [116]—[118] Tpex Npo600T6OPHMKOB TuNa
6elifx, BbINyCKaeMbIX CEPUIAHO, MOKa3ain, YTo 06bIYHO BbICOKME YPOBHM X0/T0CTbIX NOKa3aHWU N H1U3Kasa YyBCTBUTEIbHOCTb
OrpaHnYnBalT UX NPUrOAHOCTb 411 MOHUTOPUHIa aTMOCepHOro Bo3ayxa.

A.6.3 NMpo600T60PHUKM AUCKOBOTO TMNa

AN dy3nOHHBIN NPO60O0TEOPHUKANCKOBOrOTMNA C BbICOKOV CKOPOCTbLIO NornouweHns 6binonucad B[48].[119]. nana
Hero 3asiB/ieHa COBMECTUMOCTb C MeToAamMu fecop6Lumm pacTBopuTeneM nTepMuyeckoi gecopbuum.

A.7 ®opmanbgerng

OfHMM u3 Hanbonee GbICTPbIX U YyBCTBUTE/IbHbIX METOA0B onpefenieHns opmManbaernaa aBAsaeTcs BbICOKOAMh-
heKTMBHAA XNAKOCTHasa xpomartorpadusa (BIXX) ana 2.4-guHutpodeHnnrugpasoHa popmanbgernga. HuwxkHuii npegen
V3MepEeHNi 3TOro MeToAa MOXeT AoCTuUratb NpméansnTensHo 1 mkr/m3 (1 mapa'l) ans npobbl o6bemom 50 n [120] npu
MOHUTOPUHTEe BO3ayXxa paboyei 30HblI 1 0T60pe NPo6 MEeTOAOM MPOKAYKU C UCMOMb30BaHWEM (PUIbTPa C HAHECEHHbIM Ha
Hero guHuTpodeHnnrugpasmHom (QHPI). 3Tn xe aBTOpbl paspaboTann anddy3noHHbIN NPo600T60PHUK [121] 1 Noka3a-
JIN. YTO OH MOXeT B6bITb UCNO/IL30BaH /151 KOHTPOSA 06beMHOI Aonn hopmanbaernaa Ao 5 mnpa'lans npobel, oTOGpaH-
HO B TeuyeHue 8 4. lpakTUYeCKM WUAEHTUYHbIA ANDPY3NOHHBIA NPO600TEOPHUK 6biN pa3paboTaH PO3beHOM U
Bunbsmcom [122].

B ocHoBYy npo6ooT6opHuKa-6eligxa GMD2) gna cdopmanbgernga nonoxeHa peakuymsa ¢ AH®I, HaHeCeHHbIM Ha
tunbTp. NMpepen onpegeneHnsa3d) npobooTbopHuka coctaBnseT 3 MapAa-1 ana Npobbl, 0TO6paHHOM B TeyeHne 24 4 [123].

Mpo6ooT6opHuk Tvna Geligxa MoHcaHTO, 0406peHHbIN EPA. 6bin MoandnunpoBaH AN M3MepeHus coaepxaHus
cdopmanbgernga [67]. OgHako B HacTosee Bpemss EPA He pekoMmeHayeT MoAUULMPOBaHHbIN NPO600TE0PHUK K UCNONb-
30BaHM1I0 N3-3a Npobem ¢ XoNocTbiMn NnokaszaHnamu (P. Jibtonc, YacTHoe coobuieHune). Mwn n Aokn [124]onucanu gauddy-
3MOHHbIA NPO600TO6OPHUK, OCHOBaHHbLIA Ha OH®I. B KOTOPOM KMCNO/MbL30BaH NOrnoWalWnii pacTBop TeTpameTuieH
cynbtoH-Boga-AH®I. ABTOpbI 3asABNAIOT HUWXHWUI Npeaen o6HapyxeHna B 2 mapa-1 ansa npobbl, oTo6paHHOM B TeueHne
24 u.

11 PorapaK siBnsietcs npumepom noAxoastieli npoaykummn, nMmetowelica B npojaxe (TOproBoe HasBaHne ycTaHoB/ie-
HO KOMnaHwuen Water Associates Inc.). laHHaa nHopmayma npusegeHa 405 yao6¢cTBa nNosib3osarteneil HaCTOALLEro CTaH-
AapTa n He aBnsieTca peknamoii CEN HasBaHHOW npoayKuuu.

2) GMD— TOproBoe Ha3BaHue.

3) Ha tepputopumn Poccuiickoit ®epepaunm NPUMEHSIIOT TakKe TEPMUH «HWXKHUIA npeaen n3aMepeHunin».
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Mpu ncnonb3oBaHUN NPO600TEOPHNKOB, OCHOBaHHbIX Ha [IH®I, B cpefax ¢ OTHOCUTE/IbHO BbICOKMMU YPOBHAMM
cogepxaHus o3oHa [125] MOryT BO3HUKHYTb NPO6/1eMbl, CBA3aHHbIe C NOSAB/IEHNEM NOCTOPOHHUX BeLecTB, XOTA 3TO 6b1110
nocTaB/IeHO NOJ COMHeHMe JIeBUHbIM (He ony6nkoBaHo). Fpo3be n Bunbamc [122] BbISBUAK, UTO (DUIBTPbI CHAHECEHHbIM
Ha HUX AH®T. nomeleHHble BANDAY3NOHHbIE NPO600TEOPHUKM N AKCMOHNPOBaHHbIE B cpefe C 06 beMHO Aonel 030Ha
120 mnppa'leBTeveHue 24 4. TepsaloT NpM6IN3NTENbHO 56 % rmapasoHa n npusHaBaan, YTO IKCNO3ULUNA BCpeae 030Ha bbina
HenpeacTaBUTeNbHOW ANSA 60NbLIMHCTBA CUTYyaunli C BO34yXOM BHELHeN cpeabl. HegocTaTouHyO CTabUABLHOCTL rngpa-
30Ha He06X0A4MMO yUnTbiBaTh B MornowarLwmx Tpyokax (OamMa. yacTHoe coobLieHne), XOTs nccnefoBaHus, NnposeaeHHbIe
no nopyyeHuto BCR1) (126J. [127], noka3anu, 4To @uUIbTPbl C HAHECEHHbIM Ha HUX PeakTUBOM CTabu/bHbl B TeyeHue
HECKOJ/IbKNX MeCsLEeB.

Tpy6kun ManmMca Takxe Mcnonb3oBanuch Ans hopmanbaernga, CM., Hanpumep, nyéavkaumm XaHrapTHepa (128) n
Mpewnepa n WéHTy6a 1129].

A.8 O30H

XaHrapTHep [128] ncnonb3oBan TpyGKy lManmca ¢ AMNMpuannaTUIeHOM B KadecTBe agcopbupytolein cpegbl v
nocneaywowmnii aHann3 o6pasoBaBLLerocs albaerna c UICNosb3oBaHneM 3-MeTuI-2-6eH30TMa30IMH-TUAPA30HIMAPOX/10-
puaa. MoaobHble cucTembl BblIn Takxe nccnegosaHbl KnpuHepom (130JuCtpugHepom [131].

KonopumeTpuuecknii anudy3noHHbIi NPo600T60PHMK, pa3paboTaHHbIl 4ns 030Ha [132]. oCHOBaH Ha MCMOb30Ba-
HUW OKpalwuBarLwero Bewecrsa (MHAMIO KapMMHa), o6ecLBeYnBatoLWLerocs Npu peakynmn ¢ 030HOM, u KoaphuuymeHToB
oTpaxeHus. icnbiTaHNA B NOMEBbIX YC/I0BUAX 6bINn NpoBeeHbl po3be 1 Bunbsamcom [133]. B Xxoe HUX 6b1710 06HapyXeHo
He3HaunTenbHoe Mewatwee BAuaHMe NOX. nepokcrnaueTunHuTpaTa uim dopmanbgernga. Nofo6Hble cucTeMbl 6b1n
nccneposaHbl BepHepom [134] n XaHrapTHepom [135].

Mpo6ooT60pHUK Oraebl (A.2) Takxke 6bI/1 MICNOMb30BaH A1 onpeaeneHns 030oHa [136] c noMoLbo peakumn okuce-
HUA HUTPUTa 40 HUTPaTa 030HOM. BOCHOBY pa6oThbl Apyroro npo6ooT6opHuka (Analyst™ 11) non0XeH aHanorMyYHbIA NPUH-
umn [137]—[138].

A.9 3awnTHbIe YKPbITUA

MpocToe 3aWmnTHOE YKpbITUE A5 NPo600T60PHMKA TPy6UaTOro Tuna MoxeT NpeacTaBNATb cO60li NnepeBepHy Ty
NNacTUKOBYIO BOPOHKY, PACMO/I0XEHHYI0 TakuM 06pa3om, YTo6bl Tpy6ka NI0THO BXOAMIIA B ee HOCKK (MPU HE06X04MMOCTH
nojpesaHHblli LOCOOTBETCTBYOLW e A/INHbI), 8 OTKPbITbIA KOHeL, TPYOKM crierka BbICTynas 3a ropsioBUHY BOPOHKM [94]. Mpu-
Mep CXeMbl 3alMTHOrO YKPbITUA Ha OCHOBE BOPOHKW MNpuBeAeH Ha pucyHke A.l. [pyroii npvmMep 3awWMTHOrO YKpbi-
TN — «CKBOPEYHUK» N3 NHEPTHOro MaTepuasa c OTBepPCTUSAMU, MPOCBEP/IEHHbIMY B AHe. Tpy6Ky (k1) noMelyaloT BHYTPb
CKBOpEYHMKa TakuM 06pa3om, Y4TOObl OTKPbITbIN KOHEL, TPY6KW crerka BbicTynasn. B nofo6HbIX cnyydaax fo/KHbl UCMOMb30-
BaTbCA TPY6KM C COOTBETCTBY!IO Ljeli 3alMTO OT NOTOKa BO3Ayxa BO n3bexaHve Nnpo6aem, onMcaHHbIX B8.4. [ipyrve 3awmT-
Hble YKPbITUS, Takne Kak LeneBoli altoMWHMEBbII KOHTEeHEP C OTKPbITbIM JHOM WAWM MPOCTas Kpbilwa OT AOXAA U UX
B/IMSIHWE Ha 0T60p Npob onucaHbl B [139].

1— HWTb; 2 — NoaxoAslWas HaBUHYMBal W anaCs Kpbliwka: 3 — cop6eHT. 4 — npo6ooT6opHas Tpy6ka: 5 — BOpOHKa: 6 — AU PY3NOH-
Has KpbllKa CCETKOU Ha KOHLe

PucyHok A.1 — Cxema 3alWUTHOIO YKPbITUA HA OCHOBE BOPOHKM

> BCR — Bureau Communautaire de Reference. [Biopo coo6uiecTsa no atanoHam (EBponelickuii cotos)].
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Mpwn akcno3numm Npo600TOOPHMKOB TPpybUaToro Tnna 6e3 3alWmnTHbIX PUNbTPOB (TakMX Kak HEKOTOpble TUMNbl TPY6OK
Manmca) nx TpebyeTcs NnomMellaTb a 3alWUTHbIN Kopnyc, o6ecneunBaloWmii HagexXHoe yKpbITMe OT BeTpa. B kauecTBe npu-
Mepa Takux KopnycoB Ha pucyHke A.2 npusBefeHa cxema kopnyca Stgma-2. Kopnyc o6ecneunBaeT NOHNXEHNE CKOPOCTU
noToka BO3/4yxa BHYTPU HEro A0 YpoBHSI He 60nee 10 % ckopocTu okpyxatouero Bo3gyxa [140]. i3HayanbHO yCTPOCTBO
Sigma-2 6b1/10 CKOHCTPYMPOBAHO A1 CeAUMEHTaLMOHHOTO 0T60pa NPo6 KPynHbIX B3BELEHHbIX B BO3ayXxe yacTtuy, (141).
O6MeH BHYTpPeHHero u aTMoctepHOro Bo3gyxa NPOUCXOAWUT yYepes yeTblipe OTBEPCTUS, PACMOIOKEHHbIE HAa BHeLLHel
KpbIlKe 1 BHYTPeHHel Tpy6ke. OKHa CABUHYTbI APYr OTHOCUTENBLHO Apyra Tak. 4To6bl NpegoTBpalasnca npsiMoi goctyn
AOXASA UNKN CHera, MPUHOCMMOTrO BETPOM.

Bannax u ap. (1423 noaTBEPANAN, YTO YCTPOMCTBO Sigma-2 MoxeT (DYHKLMOHNPOBaTb Kak AemMnupytoLias kamepa.
Mpu gnddysnoHHoM oT6ope NPo6 Ha cogepxaHue 6eH301a C NOMOLLbIO MONITUNEHOBbLIXTPYBOKC 3alWUTHOW 3arnyLuKoi
CHapyxu Sigma-2 n o4HOBPEeMEHHO BHYTPU S»gma-2 6e3 3arnyLku O6blsIM NoMyyYeHbl O4eHb 6nM3Kne pesynbTatbl [142).
YcTtpoicTtBo Slgma-2 o6ecneynBaeT AOMONHUTE/IbHYIO 3alUTy OT MPSIMOr0 COJ/IHEYHOTO M3/TlyYeHUa U npegoTBpawiaeT
ob6pasoBaHue pocbl AN NHes Ha AU Py3MOHHOM NPOBGOOTOOPHMUKE.

He pekomeHgyeTcs MCnonb3oBaTk Sigma-2 A1s 3KCno3nuumn 04HOBPEMEHHO HECKO/IbKUX MPO600T60PHUKOB € BbICO-
KMMUW CKOPOCTSAMM NOrNOLWEHUSA N3-3a BO3MOXHOM HEXBATKN BO34yXa, 0OCOGEHHO MPU HU3KOM CKOPOCTN BeTpa.

PucyHok A.2 — Cxema kKopnyca S>gma-2 Ans akcnosnumm andgy3moHHbIX NPo600TO0PHMNKOB TpybUuaToro tuna (sep-
XHSIS1 YaCTb CXEeMbl)M NPeaMeTHbIX CTEKOST MUKPOCKOMNa UAu NNNKOi ponbrn Ans oT6opa Npo6 KpymnHbIX YacTul, U nocne-
Aytolero aHann3a nof MMKPOCKOMOM (HUXHSASA YacTb CXeMbl)

Anddy3noHHble NPO600THE0PHMKN TUNa 6eliaX MOryT 6bITb padMeLleHbl B pyTasape, HO BaXHO, YTOObI Ha ero CTeH-
ke(ax)6blsIM 0TBEPCTUA MU CTBOPKU, UTOGLI GbISI0 06eCNeyYeHo A0CTaToOuHOe ABMXEHNE BO3AyXa. ICNoNb30Bannch Takxe
pas/simyHble y3KocneunanbHble CNOCO6bI 3alMTbl, HAMPUMeP U30rHyTas Noj yr/iomM atoMvHeBasi nnactuHa (143). B kavec-
TBe a/IbTEPHATUBbI MOXeT 6bITb MCMOIb30BAHO YKPbITUE U3 MHEPTHOIO MaTepuasna c HU3KMM nokasaTesieM 3alnThbl, Hanpu-
Mep Takoe, Kak npuBefeHo Ha pucyHke A.3 (144) oNns COOTBETCTBYHOLLErO CHUXEHUSA BbICOKO CKOPOCTU BETPa, B TO Bpemsi
Kak CoXxpaHsAeTcsa MUHMMaNbHas CKOPOCTb BO3AyXa, 3a4aHHON B 7.4.4
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3almnTHOE YKPbITUE, CXEMa KOTOPOro NpuBeeHa Ha pUcyHke A.3, He HaLLJ10 WPOKOro NpUMeHeHus. Ha pucyHke A.4
npuBefeHbl CXxeMbl HanGos1ee HacTo UCMO/b3YeMbIX YKPbITUiA, A1 KOTOPbIX UMEIOTCA AaHHble N0 XapakTepucTukaMm CKopoc-
TV BeTpa.
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0BAOCTb *Teh» BHYTDM u;

Mpvu*p 1:TpbIras o CTMLLI LM AHEM

Mmarar owpounTurtpa* TOUTOH Wwpry»
CAbOOM|M T p* BHyTpu Kcp Myl LL U/O

CKOpOCTb BHTP* X3 NpBABNNOT LWpnycaL, n/c

Movv» b 8 LW, U A L, L * 0 aheKToM KTOBMAMON LUK

PucyHok A.4 — TMpuMepbl CXeM HaMBGO/Iee HaCTO UCMOMb3YEMbIX 3ALUTHBIX YKPbITUN

A.10 KOHCTpyKUMSA ycTpoicTBa reHepMpoBaHnsa rpafyMpoBOYHON NapoBO3AYLWHOW cmecn

B 6.2 EH 13528-2 gnA ueneii npoBeAeHNA NCMNbITaHNii NPO600T60PHMKOB NpeAnuCcbiBaeTCA MCNOMb30BaHve AnHa-
MWUYECKOWN CUCTEMbI FeHepUpoOBaHUA, NpesBapuTeNIbHONO CMEWNBAHUA U NOJTyYEeHUs BO3AYLWHON CMeCcu C U3BECTHbIM
co/iepxaHviem ra3os 1 1apoB. HeKkoTopble K/TloUeBble CChISIKM MO 3TOl TemaTuke, B TOM Yucnie ctaHgapTel MCO. npusegeHb!
B{146}—1155].

JlonoNHUTeNbHbIE UHCTPYKLMK MO YCTAHOBKE CUCTEMbl BBEJEHWA Wnpuuem npusefeHbl B (156]. no cucteme ¢
MCnosib30BaHWeM NpoHuKawWwmx Tpy6ok — B (157]. OnncaHne oueHKM MeTPOSIOrNYeCKMUX XapakTePUCTUK CUCTEMbI BBeje-
HUA Wwnpuuem npueeaeHo B (158) c npmepoM NoaxoAaLLero KonnekTopa An1a otéopa Npob6 nan aKCNO3NLNOHHON Kamepbl
ANa anddy3noHHbLIX NPO600TE0PHUKOB TPY6GUATOro TUMNa. YCoBepLWEHCTBOBaHHasA KOHCTPYKLMSA, BKIoYalowan cpeacrea
KOHTPOMIA TemnepaTtypbl M BAaXHOCTW, onucaHa B (159). B Heil npefycMoTpeHa 3KCMO3ULMOHHAA Kamepa C MOTOpOM
Mewanku Ans obecnevyeHs COOTBETCTBYIOWErO ABWXEHUA BO3Ayxa ANs Npo600T60pHMKOB Tuna 6eligx. OnucaHue
KanunnsipHoli cucTeMbl 4031poBaHMA npruBegeHo B (160].
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XapakTepucTuku HEKOTOPLIX AU PY3NOHHBIX NPOGOOT6E0PHUKOB

Ta6nunuya B.1 — XapakTepucTUKnN HEKOTOPbIX AN EY3NOHHbIX MPO600TEOPHUKOB
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OnpepgeneHo TeopeTUYecKu:

OnpepgesieHO TeopeTUYECKN (UM yKa3aHO U3roToBUTENIeM), B/TMAMPOBAHO SKCNepPUMeHTaIbHO 1 CKOPPeKTMpoBa-

HO (MpV HEO06X0AMMOCTH).

€l OnpeaeneHo akcnepuMeHTanbHO.
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Mpunoxexnune A
(cnpaBoyHOE)

CBe,quI/IFI 0 COOTBETCTBUN CCbIJZTIOYHbIX MeXAyHapoAHbIX CTaHAapTOB CCbIJTOYHbIM HauMOHa/IbHbIM
cTaHpapTam Poccuiickoit degepaunn

Tab6nwnya OA1

0O603HaYeHVe CCbUI04YHOTO O603Ha4YeHe N HaviMeHOBaHVe COOTBETCTBYHOLLErO HaLMOHa/IbHOrO CTaH-

CreneHb COOTBETCTBUSA

MeXayHapoaHOro cTaHgapTa napra
EH T30061339* .
NCO 5725-1:1994 IDT FOCT P NCO 5725-1—2002 To4yHOCTb (NpaBUIbHOCTb 1 npe-

LU3NOHHOCTb) MeTOAO0B W pe3y/bTaToB M3MepeHuit. Yactb 1.
OCHOBHbIe MOJIOXEeHNS U onpejeneHuns

NCO 5725-2:1994 IDT FOCT P NCO 5725-2—2002 To4HOCTb (NpaBU/IbHOCTb 1 npe-
LM3MOHHOCTb) METOAO0B W pe3y/ibTaToB M3MepeHuil. Yactb 2.
OCHOBHOIi MeToA, onpesesieHNsA NOBTOPSAEMOCTU 1 BOCNPON3BOAM-
MOCTU CTaHAapTHOro MeTofa U3MepeHnin

NCO 5725-3:1994 oT FOCT P NCO 5725-3—2002 To4yHOCTb (NPaBUIbLHOCTbL W Npe-
LM3MOHHOCTb) METOA0B M pe3ynibTaToB n3MepeHuit. YacTb 3. Mpo-
MeXyTOUYHble MokKasaTenn NPeLu3MoHHOCTM CTaHAAPTHOro MeToAa
n3mepeHunii

NCO 5725-4:1994 HoT FOCT P NCO 5725-4—2002 To4HOCTb (NPaBUNbLHOCTbL M Npe-
LUM3NOHHOCTL) METOA0B M pe3ynbTaToB M3MepeHuin. Yactb 4.
OCHOBHble MeTOAbl OnpejesieHNs NPaBUbLHOCTA CTaHAAPTHOro
MeToza uamepeHui

NCO 5725-5:1998 oT FOCT P NCO 5725-5—2002 To4HOCTb (NpaBUIbHOCTb 1 npe-
LUM3MOHHOCTb) METOAO0B W pe3y/ibTaToB M3MepeHuil. Yactb 5.
AnbTepHaTMBHble MeToAbl onpefeneHvns NPeuM3MoHHOCTN CTaH-
[apTHOroO MeToAa U3MEepPEHNiA

NCO 5725-6:1994 0T FOCT P NCO 5725-6—2002 To4yHOCTb (NPaBUIbLHOCTbL W Npe-
LM3MOHHOCTb) MEeTOAO0B W pe3y/bTatoB M3MepeHuil. YacTb 6.
Mcnonb3oBaHne 3Ha4YeHWii TOYHOCTU Ha MpakTuke

EH 13528-1:2002 HoT FOCT P EH 13528-1—2010 KauyecTBO aTMOC(epHOro Bo3ay-
xa. Andppy3noHHbIE NPO600TGOPHMKN, UCMNOMb3YyeMble NpU onpe-
[eNeHnn CcoAepXaHus rasoB M napoB. Tpe6oBaHUS U MeToabl
vcnbiTaHuii. Yacte 1. O6wme Tpe6oBaHus

EH 13528-2:2002 0T FOCT P EH 13528-2—2010 KayecTBO aTMOChepHOro Bo3ay-
xa. Anddy3noHHble TPpO0600TEOPHHMKN. UCMOMb3YeMble Npu onpe-
LEeNeHnn cofepxaHusa rasoB M napoB. TpeGoBaHUA W MeToAbl
ncnbITaHuii. YacTb 2. CneynanbHble TpeboBaHUA U MeToAbl UCTbI-
TaHwni

* COOTBETCTBYOWNIM HALMOHANbHbIV CTaHAAPT OTCYTCTBYET. [0 ero yTBepXaeHus peKoMeHAyeTCsi NCMo/b30BaTh
nepeBoOj, Ha PYCCKMIA A3bIK AaHHOTO MeXAyHapo4Horo ctaHaapTa. MNepeBos AaHHOr0 MeXAyHapoAHOro ctaHgapTa Ha-
xoautcst B ®efepasibHOM MHPOPMALUOHHOM (POHAE TEXHUUYECKUX PErSIAMEHTOB U CTaHAapTOB.

NMpumeyaHue — BHacTosiwel Tabnvue NCnonb30BaHO crejytollee yc/ioBHOe 0603HauYeHne CTeNeHn CooT-
BETCTBUS CTaHAApPTOB:
- FOT — naeHTUYHbIN cTaHAapT.

1> CopepxaHne EH 13005:1999 cooTBeTcTBYeT cogepxaHutio PykosoactBa MCO 98:1995. KOTOpbI COOTBETCTBYET
[OKYMEHTY «PyKOBO/CTBO MO BbIPaXEHUIO HEONPeeNIeHHOCTM U3MepeHnsa» — nof pegakuuneli npod. Cnaesa B A. — CIM6.:
n3g-e0 «BHUNM nm. 4.N. MengeneeBa», 1999.
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