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BBeaeHue

B obnactu rurmeHbl Tpyaa coaepxaHue aspo3onen TPaguUMOHHO BbIpaXkatoT B €4MHULAX MaCCOBOI
KOHLIEHTpauuun. [nst HEKOTOPbIX YNLTPAAUCNEPCHbIX a3P03051eN U HAHOA9PO30nen BaXHbIMU, BEPOATHO, MO-
ryT cTaTb APYrue nokasatenu BO34eiCTBUA Ha 300POBLE, TAaKMe Kak CYETHAsA KOHLIEHTpaLua U NOBEPXHOCTHASA
KOHLIEHTPaLus, B 32aBUCUMOCTHU OT UX XUMUYECKUX U (PU3NYECKUX CBOWCTB. HaCTOALLUMII CTaHAApT yCTaHaBnu-
BaET METOA OnpeAeneHns CHETHOW KOHLIEHTPaLUK U pacnpeaeneHns 4actul, no pasmepy ynbrpagncrnepcHbiX
aspo3onei U HaHOa3po3orneit B Bo3ayxe paboyeit 30Hbl C NPUMEHEHNEM CUCTEM aHanu3a auddepeHumnans-
HOI SMEeKTPUYECKON noaBmKHOCTU YacTul (CALSMM). JaHHbIi MeToa MOXKET ObiTb NPUMEHEH cneyuanucTamMmu
Mo rurueHe Tpyaa U UCCreaoBaTENsAMU AN OLIEHKU COAEPKaHWsl Takux aspo3oneli Ha paboynx mectax. CA-
030 He npuroaHel Ans NPOBEAEHUS U3MEPEHWIT C LIENbIO OLIEHKU BO3AEMCTBUA HA KOHKPETHOro paboTHUKa.
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HALULMOHAANBbHBLIA CTAHOAPT POCCUUCKOW ®OEOLEPALUUM

BO3YX PABOYEN 30HbI

XapakrepucTuKa ynkTpaamcnepcHbIX a3po3onei U HaHoa3po3oneii. OnpeaeneHue pacnpegeneHus
YyacTUL NO pasmepamM U CYETHON KOHLIEHTPaLMK YacTUL, C MPUMEHEHUeM CUCTEM aHanusa
AnddepeHUManLHO 3NEeKTPNYECKOi NOABNKHOCTH

Workplace atmospheres. Characterization of ultrafine aerosols/nanoaerosols. Determination of the size distribution and
number concentration using differential electrical mobility analysing systems

DNara BBepeuua — 2016—12—01

1 O6nacTb NpPUMEHeHUs

HacToAwumin ctaHaapT COAEPKUT PEKOMEHAALUUN NO ONPEAEesieHNI0 CHETHON KOHLUEHTpauumn u pacnpe-
AeneHus no pasmMepy ynbTPaguCnepcHbIX a3po30nen U HaHOA3Po3onen ¢ NPUMEHEHMEM CUCTEMbI aHanu-
3a anddepeHumanbLHoOn anekTpudeckon noasumwxHoctn (CAA3MM). PaccmarpuBaloT TONbKO (hpakuumio yactuy,
asposons. Ona ynsrpaaucnepcHbiX aspo3orneil 1 HaAHOA3PO30nen 3HAYUMbIMKU ABASIOTCA TakMe nokasarenu
BO3AENCTBUS, KaK CHETHAA M MOBEPXHOCTHAS KOHLUEHTpaUMsA YacTu.

HacToswui cTaHaapT Takke COAEPXUT pekoMeHaaLuun nNo onpeaeneHunio Bo3aeNcTBusa Ha paboTHUKOB
YNbTPaaMCNEpPCHLIX HAHOa3POo3orel B paboyeii 30He.

Oco6oe BHUMaHue yaeneHo cucreme CALSM, aelictBue KOTOPOW OCHOBAHO HA aHanu3e auddepeH-
LMansHOM NOABWMXKHOCTM YaCTuUL, BbIMyCKAeMON HECKONbKMMKM npoussoautTenamu. B Hacroswem craHaapre
npuBeaeHbl npuHuMnbl pabotel CALOSMM, TpeboBaHua k oT6opy npob aspo3oneli B paboveit 30He, kKanubposke
CAL3IT, TexHudeckoMy obcnyxuBaHuio CAIIN, a Takke HeonpeaeneHHOCTb U NpeAcTaBneHne pe3ynsraTtoB
N3MEpPEHWIA.

OnuncaHbl BO3MOXHbIE NPOGNEMbI U OFPAHUYEHUS], KOTOPbIE HEOOXOAUMO YYUTLIBATL NMPU NPOBEAEHUN
U3MepeHuii C LienbIo OnpeaeneHns CoOTBETCTBUS, YCTAHOBMEHHLIM NpeaenbHbiM sHaueHnam!) nsmepsemoii
BEMUYUHBI.

2 HopmaTuBHbIE CCbIFIKU

B HacTosiLemM cTaHaapTe NPUBEAEHA CCbIfKa HA MEXyHAPOAHLI CTaHAApT:

FOCT P 54597—2011 Bo3ayx pabouyeit 30Hbl. YNbTpagucnepcHblie aspo3onu, aspo3onn HaHoYacTuy,
U HaHOCTPYKTYPUPOBaHHbIX YacTul. OnpeaeneHue xapakTepucTuk U OUEHKa BO3AENCTBUA NPU BAbIXaHUU
(ISO/TR 27628:2007, «Workplace atmospheres — Ultrafine, nanoparticle and nano-structured aerosols — In-
halation exposure characterization and assessmenty).

3 TepMuHbI M onpeaeneHUs

B HacToALLEM CTaHAaPTe NPUMEHEHDI CNIEAYIOLME TEPMUHLI C COOTBETCTBYIOLUMMU ONpeaeneHNsIMU:

3.1 KpuTHUYecKan 3neKTpUYecKas NOABUKHOCTD, Z, ., (critical electrical mobility Z,,): Snekrpudeckan
NOABWKHOCTbL 4aCTUL|, KOTOPLIE B Knaccudukarope aAndepeHumnanbHoN aNekTPUYEcKoi NOABUKHOCTH nepe-
HOCATCA M3 NOTOKA NPOOLI BO3/lyXa B BbIXOASILLMIA NOTOK MOHOANCNEPCHOTO adp030Jisi.

M pumMeyaHune — M3-3a orpaHudeHHOCTH knaccudukaTopa AuddepeHyuansHoi aneKTpuHeckoi NoaBMKHOCTH
(KA3MN) BbIXOAALMIN MOHOAUCTIEPCHBI MOTOK He SIBMNSIETCA CTPOro MOHOANCNEPCHBIM, HO COOTBETCTBYET iManasoHy 3Ha-
YEHWIH ANeKTPUYECKON NOABWKHOCTYU ANS KaXA0M0 HanpspKeHUs.

1) B Poccuiickoit deiepalmn TePMUHY «NpefenbHOe 3Ha4eHUe» COOTBETCTBYET SKBUBANEHTHLIA TEPMUH «rpe-
ZenbHO JoNyCTUMAs KOHLIEHTpaLms».

UspaHune odpuumanbHoe
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3.2 paBHOBecue 3apaaoB vactuu (particle charge equilibrium): Ycnosus 3apsagku 4actuy aspo3sons,
KOTOpblE OCTaOTCA CTabUMbHBLIMU NOCHE BO3AENCTBUS HA HUX MOMOXMTENBHO U OTPULLATENBHO 3aPSXKEHHbIX
MOHOB B TEYEHWE [OCTAaTOMHO MPOAOIDKUTENBHOIO NEPUOLA BPEMEHMU.

MpumeyvaHus

1 BunonsipHele oHbI — UOHbI, MPOU3BOANMbIE PaANOAKTUBHLIM UCTOYHUKOM WK B pe3ynsraTe KOPOHHOro pa3psaa.

2 3neKkTpuyeckuii 3apag Ha OTAEnNbHbLIX YacTuuax aspo3ons B COCTOSHWM paBHOBECUA 3apsfa He SBnseTcs
HeWTpanbHbIM.

3 BazaTto us MCO 15900:2009 [1], 2.11.

3.3 (3KBMBaNeHTHbIN) AMAMeETP YacTULbl, OOnagarowwen 3NeKTPUYeCKOM NOABUXHOCTBLIO [(equiva-
lent) particle electrical mobility diameter]: Ouametp chepruyeckon YyacTuubl, UMEIOLLEN TaKYIO e ANeKTpuye-
CKYI0 MOABMXKHOCTb, YTO U M3MepsieMas yactuua.

4 OG0o3HauYeHUs N COKpaleHUs
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MexaHunyeckas noABUXHOCTb YaCTULbI
MonpaBoyHbln kKoadPuUueHT KaHHuHrema
CyeTHas KOHLIeHTpaLusa 4acTuL, aspo3ons
AvameTtp yactuubl

OKBMBANEHTHbIA AMaMeTp 4acTuubl, obrnagatroLllen anekTpuy4eckon noa-
BUXXHOCTbIO

CpeaHuii SKBUBANEHTHbIM AMAMETP YacTuubl, obnagatowen anekTpuye-
CKOW MOABUMXHOCTbIO

KoacbduumeHT audpdpysmmn yactuubl

OcHoBHada eanHuLa 3apsiaa (anemeHTapHbIv 3apsaa)

Pacxopa npo6bl Bo3ayxa B KO3

Pacxop Bo3ayxa B unbrpytowien o6onouke KOA3M
M30bITouHbIN pacxod Bodayxa B KO3MM

Pacxoa Bo3sgyxa, nocrynatouwero us K43N B geTekTop vyactuy,
MNocrosHHas bonbumaHa

OnuHa nuHumn otbopa npob

Yucno 3apsgos

MpoHukaHue B nuHUKM otbopa npod

Bpems koarynauuu

Bpemsa ckaHupoBaHua

AbconoTHaa Temneparypa, npu kotopow paboraer KO3
BmecTtumocTtb BychepHoro cocyaa ans otbupaemoro pacxoga Bosayxa
SnekTpuyeckas NoABMKHOCTb 3aPHKEHHON YaCTULIbI a9po30nsi

KpuTnueckasi anekTpuyeckas noABUKHOCTb 3aPSHKEHHOW YacTuLbl aspo-
3018

BsaskocTb rasa
Mapametp AnpdPy3MOHHbIX NOTEPL

4.2 CokpaweHus
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KA3M Knaccudpmkatop gudhdpepeHumansHon 3neKTpUYecKoin NoABMKHOCTY YacTuy,

CAL2MN Cuctema aHanmsa gnddepeHumnansHon 3N1EeKTPUYECKON NOABMXHOCTM YacTul,

B3adY BbICOKO3((hEKTMBHBIN OUNLTP YacTuy,

MpumevyaHnne — CALDM Takke U3BECTEH Kak U3Meputens AuddepeHunanbHOn 3N1eKTPUYECKoi NoABUXKHO-

¢t yactuy, (MA3M) unn ckaHMpYRLWMIA KnaccudguKaTop 3/1EKTPUYECKO NoABMXHOCTK YacTuy, (CKIIM).

5 MpuHUMN

A3p0301b 0TOUPAIOT B BO3Ayxe paboueitl 30HbI B MecTe, NpeAcTaBUTeIbHOM MO BO34yXy, KOTOPbI MOXeT
BAbIXaTb paboTHWMK. YacTuubl gnameTpom 6onee 1 mkm 6yayT ocefatb, a YacTulpl pasmepoM MeHee 1 MKM
6yayT nonagatb B npubop. MNocne 3apsagkv YacTulbl aspo30nsa pasfensoTcs B 31eKTPUYeCcKoM nose ¢ Nomo-
wbto KA3M ([6], [7]) B COOTBETCTBUM C UX NEKTPUYECKON MOABMKHOCTLIO, KOTOPYIO BbIYUCAAOT NO hopmysie

Z =HeB

C 0)

rae Z — anekTpuyeckasi NOABWXHOCTL 3apshKeHHON vyacTuubl aspo3onsi, M2(B c)
M — 4YUC/I0 3NEKTPUYECKUNX 3apPSA0B;
€ — OCHOBHas eAuHuua 3apsga (3nemeHTapHblil 3apsag), 1,602177 10-19 Kn;
B — MmexaHunyeckas NoABUXHOCTb YacTULlbl, C/KT;
C — nomnpaBoYHbIi k03hhMLMEHT KaHHUHIema;

T — BA3KOCTb rasa, Ma c
dp— 3KBMBA/IEHTHbI AMameTp YacTuubl, 061afarolein 31eKTpUYecKol NoABUXHOCTLI0, M.

KpuTuueckaa anektpuyeckas NOABWKHOCTb 3apsPKEHHOW YacTuubl Zcit HeNocpeACcTBEHHO 3aBUCUT OT
reomeTpuyeckmx pasmepos KA. 3kBuBasieHTHbI AnaMeTp 4acTuubl, obrajatoleil anekTpuyeckoin nog-
BMXXHOCTbIO dp MOXeT BbITb onpefesneH no gopmynam, npesycMoTPEHHbIM U3roToBuTenIeM npuéopa.

Yucno vactuy, onpefeneHHoro pasmepa wiv pasmepom B OnpefefieHHOM WHTepBasie, MOACUUTLIBAIOT
C NoMOLLbI0 cyeTunka sigep KoHfgeHcauun (CAK), Tawke M3BECTHOM Kak KOHAEHCALMOHHbLIN CUETUMK YacTul,
(KCY) nnm ¢ NOMOLLbIO 3/1EKTPOMETPA, U ONpefeNnsatoT CYETHYI0 KOHLLEHTPpaLMIO YacTuL, onpesesieHHoro pasme-
pa unn B onpefenieHHoM VHTepBasie pa3MepoB. [1aBHO UM CKaYko06pas3HO M3MeHsAs HanpshkeHve B KASM,
nonyyalT pacnpefeneHne yactuy, no pasmepam. [uanasoH guamerpa 4vacTul, C 3M1eKTPUYECKOn NOoABUX-
HOCTbto OT 3 0 1000 HM MOXeT 6bITb MO YACTAM OXBayeH pasfMuHbiMK npubopamm [8]. Mockonbky AnameTp
yacTuu, 06/1a4aK0LWMX 3NEKTPMYECKO NOABUKHOCTbLIO, NPUOGNN3NTENBHO PaBeH AMaMeTpy MPOeKuun YacTuly
(onpepensemblii kak gvamMeTp cdiepbl C Takol Xe Naolwafblo NPOeKUnn, Kak y nccregyembix vyactud), KA3M
MUMeeT NPenMyLLecTBO B TOM, YTO UMEET MeHbLUMe reoMeTpuyeckne pasmepbl. CHETHYIO KOHLEHTpaLmio Bcex
yacTuy, nosyyaroT nyTeM CyMMUPOBAHUA WIN UHTErPUPOBaHKA Mo KaHasiaM BCeX pasmepos.

HecmoTpsi Ha TO YTO cocTaB OTOOPAaHHbIX YacTUL, B Npobe He MOXET 6biTb OnpefesieH, pacnpegeneHve
yacTuy, no naowaan NoBePXHOCTU W, B HEKOTOPbLIX Cyyasx, UX o6bemHas Aons (Hanpumep, ecnm MU3BecTHO,
4TO YacTULbl MMEIT chepunyeckyto hopmy) MOryT ObITb OLEHeHbl No hopmMynam, NpesycMOTPEHHbIM U3roTo-
BUTE/IEeM Mpubopa WM MMeLMCca B uTepaType.

6 O6opypoBaHue

6.1 OcHoBHOe obopyaoBaHue

CAL3M cocTouT 13 cnepyrowmnx KOMNOHEHTOB (pPUCYHOK 1):

a) lMpecenapatop (YCTPOWCTBO NPO6ONOArOTOBKM);

b) YCTPOWCTBO A1 3apsAAKU HacTuL;

C) knaccudpmkatop andchbepeHumanbHoli anekTpuyeckoin noasumkHocTn (KA3M) ¢ KOHTPOsIEM NOTOKa W
HanpshxeHus;

d) pgeTekTop yacTuu;

€) CMCTEMHbI KOHTpO/ep, co c60poOM M aHa/IM30M AaHHbIX (06bIY4HO BCTPOEHHOE MporpammHoe obe-
crneyeHve WM cneuuanM3vpoBaHHOE NporpaMMHoe o6ecneyeHne Ha NePcoHaNIbHOM KOMMbIOTEPE).
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PuCyHOK 1 — OCHOBHblE G/10KM CUCTEMbI aHanu3a AnpepeHLnanLHON 31EKTPUYECKOR NOABMKHOCTY

6.2 JluHua ot6opa npob

A3p030nb 0TOMpalOT C NMOMOLLLI0 FMOKOM TPYOKKU, YTOGbLI MMETb [OCTYN B 30HY AblxaHus paboTHMKA.
Tpy6ka Jo/mKHa 6GbITh M3rOTOB/MEHA 13 TOKONPOBOASALLEr0 MaTepuana. MNoTepu yactuy, ns-3a gnddy3nm gomk-
Hbl BbITb CBeAEHbI K MUHUMYMY. C 3TOl Liefbio NPYMEHSOT KOpPOTkMe Tpybku. Hanpumep, NpuMeHeHue rnbkmx
NNacTUKOBbIX TPYHOK 13 TOKOMPOBOASALLUX MaTepuanoB A/IMHON A0 HECKOJIbKUX METPOB C BHYTPEHHUM Aua-
MeTpoM 4 nnn 6 MM obecneumBaeT HebOsbLLIOE BPEMS HaxoXAeHusa yacTtuy B Tpyoke (cm. 11.3.2). MoTok B
Npo600TOOPHON TPYOKE AO/MKEH ObITb TAMUHAPHBIM.

Mpu oT60ope Npob 3HaUNTENBHO NYKTYMPYHOLMX a3p030/1eil, TakmX Kak CBapOUHble aspo30/n, PeKOMEH-
ZlyeTca AONOMIHUTENBHO NPUMEHSITL BydhepHbIil cocys AN yCpefHEHUs CHETHOM KOHLEHTpaLuM npu cKaHUpo-
BaHUW. BydhepHblii cocys OO/MKEH GbiTb U3rOTOBMIEH M3 TOKOMPOBOAALLEr0 MaTepuana u 3asemneH. CpegHee
BpPEMS HaXOoXAeHus yacTuy, B 6ydrepHOM cocyfe A0/MKHO COOTHOCUTLCS CO BPEMEHEM CKaHWpoBaHUs. YTobbl
NoNy4nTb OTHOCWUTE/NIbHO CTABW/bHYI0O CYETHYI0 KOHLIEHTPaLuMio 3a BPeMsi CKaHWpOBaHUsi, BMECTUMOCTb CO-
cyja cnepyeT BbloypaTb B COOTBETCTBUM C PacxofoM OT6MpaemMoil npobbl BO3Ayxa C BbIMOTHEHNEM YCOBUS:

Pacan
roe W — BmecTumocTb BychepHOro cocyfa c y4etoM pacxofa oTéupaemoli npobbl Bo3ayxa, M3;
@ — pacxop npobbl Bo3ayxa B KA3M, m3c;
fscan — BpPeMs CKaHMpoBaHwus, C.

Mpumep — Mpu pacxoge npo6bl Bo3gyxa 0,3 nA/MuH [(0,5x10~5 M3 c] 1 BpemMeHN CKaHMpPOBaHUSA 2 MUH
(120 c) nogxoanT cocyp BMecTuMOCcTbio 3 1 [(3x10~3 m3].

Ecnn npoucxoauT obpasoBaHue arsiomepaToB 4YacTul, as3po3ons B pesynbTate koarynsuum (npy Bbl-
COKOM cogepXaHun anemeHTapHbIx yactuy) (cm. 11.3.3), cnegyeT NpMMeHATb BydepHble cocyabl MeHbLLE
BMECTMMOCTH.

MpumMmeyaHne — VMmelowmecs Ha MOMEHT My6/MKaLyn HacTosLLero cTaHgapTa AaHHble He No3BonsiT chopmy-
nvpoBatb Kakne-nnbo pekomeHgauum no Bbi6opy cocyaa 6onblueit BMECTUMOCTHU.

6.3 MMpecenapaTop

MpecenapaTop HEOGXOAUM A1t TOrO, UTOGbLI OCAXAANNCH KPYMHbIE YacTuLbl C AUMaMETPOM, NPEBbILLIAI0-
MM BEPXHUIA Npeaen 3a4aHHoro AnanasoHa. 3T0 MOXET 6biTb OCYLLECTB/IEHO, HANPUMeEp, 3a CUET NpUMeHe-
HUSA NOAXOASLLENO MMNAKTOPA UM LMK/IOHHOTO MblieynioBuTens. Mpecenapartop crieayeTt perynspHo ounilath
W, NP HEOBXOAMMOCTU, CMas3blBaTh.
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6.4 YCTpPOWCTBO 3apsAgKn yacTul,

A3p030/IbHble HYACTULbI 3apsHKalTCA NpU CTONKHOBEHWM C MOHaMMK rasa u anekTpoHamu. CBO6GOAHblE
aneKTpuyeckne 3apagbl 06bIYHO 06pa3ytoTCA C MOMOLLbI PaANOakTUBHOIO UCTOYHUKA B NOTOKE BO3AyXa, OT-
[EeNeHHOro TOHKOM neperopoAkoil. MPUMEHSIOT NCTOYHMKM pPagMoakTUBHbIX M30TonoB 85Kr, 210Po min 241AT.
Becb a3po30/b JOCTUraeT COCTOAHUSA PaBHOBECUS 3apsAf0B C U3BECTHbIM pacrnpegeseHvem [9].

MpumevyaHne — 3apagka yacTuy, UMeLWnX Hecdepryeckyo opmy, oT/iM4yaeTcs OT 3apsaakn cdepuyeckux
yactuu,. |_|03TOMy pacnpegeneHne 31eKTpu4yecknx 3apsanos, Kak beHKLIMVI pasmepa 4vactuu, B Buae 06paTHOI7I 3aBnCUMo-
CTU OT KPUTUYECKOW 3M1EKTPUYECKON MOABMXHOCTM B ONpefesIeHHOM WHTepBasie pa3mMepoB yacTuy, GyAeT CTPOro Bbinos-
HATbCA TO/IbKO ANA cq)epmqecwlx vacTtuu.

6.5 Knaccudpukatop gudpdepeHumnanbHoli anekTpuyueckol nogsmxHoctTn (K43M)

MoaroToBneHHbIi aapo3osib noctynaeT B 6510k knaccudmkaTopa anddepeHunasbHOR 31eKTpUYeckoi
noABmkHOCTW. KA3M 06bIYHO COCTOUT W3 BHYTPEHHETO W BHELUHErO 3/1IEKTPOAOB C pasHuLel NOoTeHUWasIos,
noadepxvneaemoil Ha yposHe oT 20 o 10000 B (pucyHok 2).

YacTuupbl nepeHocATcs NaMMHapHbIM NOTOKOM BAOSIb KOMbLEBOW obnact wuam Tpy6km BMecTe C MoTo-
KOM 4MCTOro BO3AyXa B 060/M10uKy. [BMKEHUE 3apsKEHHbIX YacTuL, 3aBUCUT OT WX Pas/IMYHOA NOABWMKHOCTHU,
4TO MPUBOAMUT K TOMY, YTO OHW AOCTUraloT 3MEKTPOJ B pasHbIX Toukax. HacTuupl, LEHTPUPOBaHHbIE B Y3KOM
Avana3oHe 3afjlaHHOW 3N1EeKTPUYECKOl MOABWMXHOCTW, OTGMPAKOTCA Yepes Lefb B KOHLE KO/bLEeBOl 06n1acTy
1 NnepemeLLalTca B feTEKTOPHBI 6/10K.

6.6 [eTekTop YacTtuy aspo30/A

YacTuubl aspo30/isi C YCTAaHOB/IEHHOW KPUTMUYECKON 3M1EKTPUUYECKO MOABWKHOCTLIO HAmpaBAslTcs Ha
BXOf, CUeTUMKa, KOTOpbIii onpeaensieT ux Ync/o B eAnHuLe o6bema. Hanbonee WMPOKO NPUMEHSIEMbIMA CUeT-
unkamu yvactuy, sensiotcs KCU. B aToM npu6ope aspo3osib MPUBOAMTCS B KOHTAKT C NepPEeHachIL,eHHbIMM
napamu (cnmpTa WM BoAbl), KOTOPblE KOHAEHCUPYIOTCS Ha yacTuuax. Yactuubl yBe/MUMBAKTCA A0 Kanesb
[MaMeTpPoM [0 HECKO/IbKMX MUKPOMETPOB, U 3aTeM MOryT 6biTb 06HapYXeHbl ONTUHECKUMI MeTodamMu. [pyroii
TN CYeTUMKa — 3TO I/IEKTPOMETP, KOTOPbIi M3MepsieT 3M1eKTPUUECKMii TOK B CUCTEME, CO3AaBaeMblii 0T6upa-
eMbIMM YacTuLamu.

Mocne NpoxoxaeHusi AeTekTopa AasbHELNiA aHaIM3 yacTuL, HEBO3MOXEeH. MoryT GbITb UCMO/b30BaHbI
[ONONHUTENbHbIE NPOGOOTEOPHUKKN NapaniensHo ¢ CAASM ans oT60pa Npo6 ¢ Lesbio AasbHelero aHanu-
33, Hampvmep 3/1eKTPOCTATUYECKUIA UK TEPMUYECKUIA OocaanTesb.

u, — pacxof npobbl Bo3gyxa B KA3M; g2— pacxop Bosgyxa

B hunbTpyowem kopnyce KASM; g3— M30ObITOUHbLIA pacxos

BO3/yXa; 04— pacxof BO3fyxa, BbIXOAALLEro Ha feTektop; Z —

aneKTpuyeckas NnoABMXHOCTb 3apsKeHHON YacTulpl aspo3os;

Zait — KpuTUYeckas anekTpuyeckas NoABMKHOCTb 3apsHKEHHON
YyacTuLpl aspo3ons

PucyHok 2 — Cxema cucTtembl aHanusa guddepeHuym-
aNbHON 3/1eKTPUYECKOI NOABMXHOCTU YacTul,
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7 Meton nsmepeHuin

C nomouupto CAA3IM nony4yatotr uHdpopMaLmio 0 pacnpeaeneHmn 4yactuy, aspo3onsa no pamepam B npe-
Jenax 3agaHHoro gmanasoHa. Tawke CASIM npumeHsioT Ans 0OHaAPY>XEHUA UCTOYHMKOB BblAENEeHUA YacTuL
B pabouert 30He Unu Ansi UBMEPEHNIA B 30HE [1bIXaHUS KOHKPETHOro paboTHMKA ANS nony4eHus uHdopMa-
unm 06 MHAMBMAYaANbHOM BO3AENCTBUM. [MOCKONBKY CyLLECTBYIOLLIME HA MOMEHT OnMyOnMKOBaHMS HACTOSLLE-
ro crangapra CAJA3IN mMoryT ObITb MCNONbL30BaHbI TOMBLKO B KAYECTBE CTALMOHAPHLIX NPOBOOTOOPHUKOB, NO
BO3MOXHOCTU AOMKHO ObITb HAWAEHO nNpeAcTaBUTENbHOE MECTO oTbopa npob ¢ npumeHeHuem Tpybok (Cm.
6.2). XapakrepuCTMKvM BO3AYLUHOIO NOTOKA Ha paboyem MecTe, HanpuMmep, HanpaeneHne BO3ayLHOro NOToKa
OTHOCMUTENbHO UCTOYHUKA M MecTa 0TOopa NpPoObI, U HaNMYMe HECKOSNbKUX UCTOYHUKOB OyAyT CyLLECTBEHHbIMM
KpuTepusaMu ans Beibopa mecta otbopa npobbl MNKM MHTEPNPETaLUK BO3AENCTBUS HA paboTHUKA.

[nsa ot6opa npo6 npu oueHke BO3AENCTBUS HA pAbOTHUKOB, NEpeMELLAIoLLUXCA NO paboyei 30He, He-
obxoauma Gonee TwiaTeNbHO pa3paboraHHas MeToauka otdopa npob (CMm. npunoxeHue A).

MpumeyaHue — [AnA HekoTOpbIX pabounx MeCT No YCroBUSIM TPyAa, He NPeACTaBAETCA BO3MOXHLIM HaATK
npefcTaBUTENbHOE MecTo oT6opa Npo6. B aTUx criyyasix nony4eHHble pe3ynsraThl UsaMepeHuii GyayT MeHee 4OCTOBEPHLIMM.

O0uwaa mHgopmaumsa nNo METOAUKE NPOBEAEHMSI U3MEPEHUI B BO3ayxe pabouel 30Hbl npuBeaeHa B
EH 689 [2].

8 MeTtoauka nsmepeHumn

8.1 MoaroroBka

BeixoaHon curHan CAJ13MN cneayeT npoBepaTb PerynspHo, Hanpumep nepea v nocne cepun umepe-
HWIA, NO CTaHAAPTHLIM 00pa3uam yactuy (em. 10.1).

Mepep BbINONHEHUEM cepun U3MepeHuii Heobxoauma npoeepka Hynst CALI3M, kOTOPYIO BLIMOMHAIOT C
npuMeHeHneM BbICOKOAEKTUBHOIO hunbrpa yactuy (BOPY) kak ansa nuuuu otéopa npob, Tak u Ans BO3-
JYLIHOrO Koprnyca.

8.2 OT60p Npo6

Ecnu oueHuBatot Bosaeincreue Ha paboTHUKa adpo30ns, TO ero cneayer oTouparb B 30He AbixaHus. Bce
CyLLeCTBYOLME HA MOMEHT nybnukauun mexayHapoaHoro craHgapra CAA3MM asnsawoTca 6onblwiMmMmn craum-
OHapHbIMKU npubopamu. Mpoby cneayer oTOUpaTL B NPEeACTABUTENLHOM MECTE UIU OYeHb OM3KOM K 30HE
AbixaHua paboTHuka. MoxeT ObiTb NpUMeHeHa Npo60oTOOpHaAA NMHUA B COOTBETCTBUM C 6.2. Ecnn paGoTHuK
He HaXo0AWUTCH NOCTOSHHO Ha paboyem MecTe, TO NPoBbl MOTYT ObITb OTOOPAHLI B pa3HbIX MECTaX NyTEM nepe-
MeLLeHWA BXO4HOWM Hacaakn npobooT6opHOM nuHUKM unu scero CAASMN.

Cnegyert yuutbiBaTh AU EDY3MOHHBIE NOTEPH B NPOBOOTOOPHON NuHUK (Cm. pasagen 11).

Ecnu CAO3MM paboTaeT B CKaHMPYIOLLEM PEXUME UMNN PEXUME NOLLArOBOr0 U3MEHEHUS HANPAXKEHUSA, TO
NPOAOMKMTENBHOCTb OAHOTO U3MEPEHUS COCTABMAET HECKONbKO MUHYT, 06bIMHO OT 3 0 6 MUH. 3a 3TO BpeMms
pasmep 1 YMCrno YacTuL aspo30sisi He AOIMHKHbI U3MEHATLCA. ECrin HE0BX04MMO N3MEPSITb CoaepXaHne adpo3o-
nen ¢ 6onbLUON hnykTyauuein No MHTEHCUBHOCTYU BO BPEMEHU, HanpumMep npu o6pasoBaHUmn CBapO4HbIX a3po-
30M1€M, PEKOMEHAYETCA NPUMEHATL ByhepHbIi COCya BMECTUMOCTbIO B HECKONBKO NMTPOB, NOACOSAUHEHHbIN
K Npo600TBOPHON NUHUK AN NPeAO0TBPaLLEHNs NMOSBMEHUS MCKYCCTBEHHBIX NMMKOB BO BPEMS CKAHUPOBAHUA.
Opyrum cnocobom ByaeT ycpeaHeHwe pesynbTaToB ANt cepun npob, ecnu KpaTKOBPEMEHHbIE BblAENeHUs
HabnoaatTes perynspHo.

HekoTtopblie CAI3IMN no3sonsioT BbIOpaTb napamMeTpbl npubopa, Takme kak pacxos npoObl BO3gyxa, pac-
X0A BO34yXa B KOPMyCe, BPEMSA CKAHUPOBAHUSA, UMW Aaxe U3MeHUTe TUn KOOM. Takue HaCTpOWKKU BRUSAIOT Ha
AnanasoH uamepeHuii. Pekomenayetcs BbIOnpaTb Anana3oH u3aMepeHmii Takum o6pasom, 4toBbl OH OXBAaTbI-
Bas BECb AWanasoH pa3MepoB ynsTpaaucnepCHbIX YacTuL aspo3ons Ha paboyemM mecrte. [pakTu4eckuin onbIT
noKasbIBaET, YTO 3HAYEHMSA pacnpeaeneHus YacTuy no pasmepam cocrasnsioT oT 10 4o 500 HM, B 3aBUCUMO-
CTU OT MOSABNEHWA NEPBUYHBIX, arperaTtMpoBaHHbIX M arfioMEpPUPOBAHHBIX YNbTPaAMCIEePCHbIX YacTuL,.

O6Lasn cyeTHasa KOHLEeHTpauus 4actul, nosly4eHHas UHTErpUPOBaAHMEM NO BCEMY AMUanasoHy, COCTaBs-
nset ot 10° go 10'4 yactuuy/m3 B BO3AYXE YMCTBIX MOMELLIEHNI UMW BHE 30aHUIA U CBAPOYHOM a3p030Me COOT-
BETCTBEHHO [10].
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9 MNpepncraBneHune pesynsLTaToB U3MEPEHUN U UX OLIeHKa

MonyyeHHoe pacnpeeneHne CYETHOW KOHUEHTpauuu 4yactuy Cy AOMKHO ObiTb BLIPKEHO uepes
NMPOU3BOAHYIO CYETHOM KOHLUEHTpaLuM 4acTul, B TePMMHAX 3KBUBANEHTHOro Auamerpa 4acruu, obnagato-
LMX INEKTPUYECKOW NOABUXKHOCTBIO dp, Hanpumep, dCy/dd, umm dlog C,/dlog dp' Ana Toro, urobbl obecne-
YUTb CPABHMMOCTb MapaMeTpoB HACTPOMKK pa3nuuHbix CAJII (UUCNO KaHANOB KPaTHbLIX AECATU, LWNPUHY
KaHanos).

B 3aBMCUMOCTM OT 0ObEKTa M3MEPEHUI KONMYECTBEHHBIE AAHHBLIE O pacnpeaeneHnuu no pasmepam mo-
ryT ObITb NPEACTaBNEHbI PA3NIMYHBLIMU CNOocobamMu, Hanpumep:

a) B BUAE pe3ynbTaTOB BbIYUCMEHUSI CTAaTUCTUUYECKMX AaHHbIX, TAKUX KaK 3HAYEHUs MakCumyma Wnm
MeAunaHbl, YTO BO3MOXHO, €CMM 0XBayeHa AOCTaTo4HO 6onbLUas 4acTb pacnpeaeneHuns 4acTuL no pasmepam;

b) B BMAE pe3ynsraTtoB BbIYMCIIEHMS OOLLEH CHETHOW KOHLEHTPaUMKU B AMana3oHe uaMmepeHun, obuien
CYETHON KOHUEHTpauun Ans yactuy, ¢ paamepom meHee 100 HM unu ans mobow Apyron oTaenbHOW pakumm
4YaCTUL, C OfHUM 3HAYEHUEM ANSl CPABHEHUA PA3NUYHbIX YCIOBUM BO3AENCTBUSI;

C) B BUJE BbIYMCNEHUS CPEAHEB3BELLUEHHOIO MO BPEMEHU paCnpeaeneHns Yyactuy no paamepam u o6-
LLer CHETHON KOHUEHTpaLmMKU Ans BCEro pernameHTupoBaHHOro nepuoaa (Hanpumep 8 4 unu 15 Mux);

d) B BUAE ABYXMEPHOW Anarpammbl pacnpegeneHus no pasmepy (no ocu X — BPEMS, OCU y — pa3mep
YacTuUL, U CHETHAA KOHLEHTPAaLUS B BUAE KPUBbIX) MM TPEXMEPHOW AUarpaMMbl MOBEPXHOCTU UIN KAPKACHOW
auarpaMmmbl (CO BPEMEHEM NO OCHU X, PA3MEPOM YacCTUL, N0 OCU Y U C KOHLIEHTpaLMen No 0Cu z) ANA TOro, YTo-
Obl NPeaAcTaBUTbL Bapuauuio CoaepXXaHua no BCEMy pacnpefeneHuio pasmepa Ans BCero OTYETHOro nepuoaa
BPEMEHU UMW NEPUOAA U3MEPEHMIA;

€) B BUZe NUMKOB, OTHOCALLMXCS K npoLieccam B paboyen 30He.

MpuMedaHne — PacnpegeneHue YacTuy, no nnowjaan NnoBepXHOCTU U pacrnpeaeneHmne YyacTuy no o6bemy Mo-
ryT 6biTb OLieHEHbl Ha OCHOBE WX pacnpeferieHns No pasMepam, ecri oTGUparoT B OCHOBHOM KOMMaKTHLIE UIKU chepude-
CKU1e YacTuLbl, UnK arnomeparsl U arperathl 4acTuu, [ns yactul, Hecdepmryeckoii opMbl, Hanpumep Tpybok 1 BOMOKOH,
o6e 3T OLieHKU, TaKKe Kak 1 pacrpefeneHne 4yacTuy no pasmepam, 6yayT MeHee TOYHBIMU. 3TU pacnpefereHus MoryT
6bITb NpefCcTaBNeHbl aHanorMyYHbLIMU cnocoGaMu Mo pacnpeAeneHuio JaHHbIX, NPUBELEHHLIX BhILLe.

B kauecTBe ansTepHaTUBbLI pacnpefeneHme 4yactuy no paamepam MOXET ObiTb pa3buTo Ha COCTaBnAI0-
wue moabl (NUKK), C NocneaylowmM onpeaeneHnem XapakTepucTuk Kaxxaon Moabl (auameTpa MmeanaHbl pac-
npeaeneHus, reOMeTPUYECKOro CTaHAAPTHOrO OTKMOHEHNA U CHETHOW KOHLIEHTPaLUMu YacTuu) n NOCTPOEHNEM
BPEMEHHOI0 PasBUTUSA XapaKkTEPUCTUK MOA Ha HECKOMNbKMX AnarpaMmmax.

Bce cooTBeTcTBylOLUME NapameTpbl Npubopa, Takne kak AnanasoH U3MepeHui, pacxoa Bo3ayxa, npo-
JOMKMTENBHOCTL CKAHUPOBAaHUA, a TaKkke naeHTudukauus mogenen CAA3M n KCY, gomkHbl GbiTb Npuseae-
Hbl B MPOTOKONE n3MepeHuit. Kpome T0Oro, B NpoTokone cneayer NnpuBOAUTL onucaHue obopyaoBaHus, npu-
MeHsiemMoro ansa otéopa npo6, Hanpumep OydepHoro cocyaa unu nuHum otdéopa npo6. Moapo6HO onucbiBaloT
Mepbl N0 ycTpaHeHuio aAnddy3noHHbIX NoTepb. MpuBoaar Bpems otGopa npoo.

OCHOBHOI XapaKkTepuCTUKON aapo3onen, onpeaenaemon ¢ nomowpbto CAASMM, aBnaeTca cyeTHas KOH-
ueHTpaums. CpaBHEeHMEe CO 3HAYEHUAMU, OCHOBAHHBLIMU HA NpeaenbHO A0NYCTUMBIX 3HAYEHUAX MacChl as-
po30nen onacHbIX BELUEeCTB, HEBO3MOXHO. HanpumMep, MOXHO MCMONb30BaTh CKAHMPYIOLLYIO 3NEKTPOHHYIO
MMKPOCKONUIO MNWU NPOCBEYMBAIOLLIYIO SNEKTPOHHYIO MUKPOCKONUIO ANA ONpeAeneHna XMMUYecKoro cocrasa
yacTuu, a TaKke B KaueCTBe anbTepHaTuBLI — ANA onpeaeneHus pasmepa yacrtuy (M. MCO/TO 27628)

10 Nposepka xapaxkrepuctuk CAQIMN

10.1 MpoBepka knaccudukaunu YacTuy

Kanubposky CAL3IN no pasmepy 4acTuy MOXHO BbINONHATL C NPUMEHEHUEM CTaHAAPTHOrO obpasua
yactuy nonuctupona pasmepom ot 20 40 900 HM, aTTECTOBAHHOrO NO 3TanoHaM pasmepa yactuy. XKenarenb-
HO MUMETb TPU CTaHAApPTHLIX 0Opasua, coaepXaLmx YacTuLbl TPEX PasHbIX Pa3MepoB, ANs NPOBEPKU NOYTH
BCEro AuanasoHa u3mepeHui. Yactuupbl AUCNeprupyotT B AEUOHU3UPOBAHHOW BOAE, PACTILINAIOT NONYYEHHYIO
CYCNEH3MUIO C NOMOLLbIO aTOMMU3ATOPA M YACTMYHO BLICYLUMBAIOT Nepes oToopomM nNpob.

HauMeHbliaa Yactuua nonuctupona, kotopas MOXeT ObiTb Mcnonb3oBaHa aAnsa kanmbposku CAO3M,
umeet paamep npubnusutennHo 100 HM. 3T0 06YCNOBNEHO ABYMSA NPUYMHAMMK: MAaKCUMYM pa3mepa 4acTtuu,
ANs 4acTUL MEHbLLEro pasmepa NPOUCXOAUT HANOXEHUE HA UX MAKCUMYMbl MUKOB (POHOBLIX YacTul, Npu-
MecCen BoAbl MM 0CaAKa; NOBEPXHOCTb PaCnbIfIAEMbIX YacTUL, NOMIMCTUPONA MOXET UMETL TOHKYIO NAEHKY,
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COCTOSILLYIO U3 MPUMECEN B BOAE, B PE3yMbTaTe Yero YacTulibl NPOSIBNAIOT cebs Kak Gonee KpyrHbIe, Yem
YCTaHOBIEHO.

MpuMeyaHune — OTo 03HayaeT, 4YTO MeTponorudeckue xapakrepuctuku CALSM He MoryT GbITe NpoBepeHs
none3oBaTeneM B Jnanas3oHe pasMepoB ynbsTPajMCNepCHBIX YacTuL U HaHovacTul MeHee 100 HM. Ha MOMeHT ony6nu-
KOBaHWS HACTOSILLEro cTaHaapTa efMHCTBEHHbIM MeTogoM kanubposku CALSM ¢ npUMeHeHWEM YacTuL pasMepom Me-
Hee 100 HM SBNSETCA MCMONb3OBaHWE YacTyL, Noy4YaeMelX C MOMOLLBH SIeKTPOopacnbINUTENsA UM UCKPOBOro paspsga.
CnepyeT NpusHaTh, YTO Npeanaraemblii METOS, CIULLKOM CROXHbIA ANA NPUMeHeHUs nons3osaTeneM. MHdopmaumsa no
npoBepke kanubposku CASMN npusegeHa Take B MCO 15900 [1].

10.2 Mposepka 3¢ ekTMBHOCTM NOACUHETA YUCHA YACTUL,

Ha momeHT onybnukoBaHus HacTosiero craHgapra kanubposky CAOSIM no CYETHOW KOHUEHTpauuu
MOXHO ObINI0 NPOBOAWTL TOMbLKO C NPUMEHeHneM o6pa3suoBoro npubopa n cTabunbHOr0 MCTOMHMKA YacTul,.
Ha MomeHT onybnukoBaHWs HE MMENoCh NEPBUYHOIO STarIOHa CHETHOW KOHLEHTPpaLUMKU YacTul. BosmoxHbIN
CTaHAapTM30BAHHLIN METOA MOXET ObITb OCHOBaH Ha addekTe cTabunbHon koarynauum [11].

Ha momeHT onybnukoBaHusa crangapta usrotosutenu CAOSM npumensanu o6pasuosbie npubopbl aAns
HaCTPOWKKU CKOPOCTU NMOACHETA YACTUL BbIMyCKaeMbIX MU NpuBOpOoB. B kayecTBe anbTrepHaTMBLI PEKOMEHAY-
€TCH y4aCTBOBATb B MEXINA00PATOPHBIX KPYTrOBbIX CIIMMUTENbHBIX MCTIbITAHUSX [12], kKOTOpbIe MOTYT GbITb NPO-
BEeJeHbl Ha NnaTHOW ocHoBe (CM., Hanpumep, «calibration workshops» B ccbinke [13]). UHdhopmaumsa o cnuye-
Hun KCH ¢ anektpometpom npusegeHa s MCO 15900 [1].

11 Mpobnembl u OWNGKU

11.1 3ddheKTUBHOCTL NoacyeTa YacTUL B KOHOEHCALUUMOHHOM CYETUYMKe YacTUL (CHYeTYuKe aaep
KOHAEeHcauum)

SpdekTnHoCTL Noacyeta yactuy B KCY (CAK) pasnuuHa B 3aBUCUMOCTU OT AOCTYNHOrO AManasoHa
usMepenuin. Hanpumep, KCY xapakrepuayot 6onee HU3KMm pasmepoM 4acTtul, Npu KOTopom 3hPekTUBHOCTb
cyeta gocruraet 50 %. Cneayet yuutbiBaTb MHCpOPMALUMIO, NPeAOCTaBNAEMYIO U3roToBUTENEM Npubopa, u
onpeaenuTb BOSMOXHbIM Auana3oH usMmepeHuin. SPPEeKTUBHOCTb AETEKTOPa YacTuL, adpo30ns, Kak PyHKUUs
pasmepa 4yacTuu, AOMKHa ObITb M3BECTHA M MHTETPUPOBaAHA BO BCTPOEHHOE NporpaMMHoe obecneyeHne npu-
6opa. Bce nameHeHusi, BHOGUMbIE B AaHHbIE MO onpeaeneHnio 3¢pdeKTMBHOCTU NOACYETA HA 3Tane UCXOAHbIX
pe3ynbsTaTtoB U3MEpEeHuii, JOMKHbI ObiTb ONUcaHbl B NPOTOKONE umepeHuin. MakcumansHas aerektupyemas
KCH (CAK) cyeTHas kKOHUEHTpaumsa NMMUTUPOBAHA COBNAAAIoLLMMKU OTCHETAMM, YTO NPUBOAMT K €€ 3aHWKEH-
HOVi oueHke. Ana npegoTepalieHus atoro acekta MoryT ObiTb NPUMEHEHBI CUCTEMbI pa3baBneHus, ycra-
HOBINEHHbIE HA BXoAe B Npo600T6OPHYI0 NuHUIO. Ecnn achdeKTUBHOCTL NojcyeTa YacTuL, HEM3BECTHA, TO 3TO
AOMKHO ObITb YKa3aHo B NPOTOKOMNE U3MEPEHUIA.

11.2 YacTuubl C HECKONbLKUMM 3apsaaMmmn

YacTuubl ¢ HECKONbKMMU 3apsaaMu MOTYT NPUBECTM K 3aHMXXEHHOI oLeHke Aunametpa yactul,. O6bIYHO
B CAOI nmetotcs cpeacTasa KOPPEKTUPOBKM Takoro Bo3aeicTeus. KoppekTuposka OCHOBaHa Ha M3BECTHbLIX
NPOMOpLUAX YaCTUL, C HECKONbKUMU 3apsijamu B COCTOSIHUM paBHOBeCUS 3apsifoB. 3TU a(peKTbl JOMKHbI
ObITb OLEHEHbI M MONPABKU HA HUX BHECEHBI B NPorpammHoe obecneveHne npubopa. B nporokone ucnbitaHum
perucTpupyiot akt NPUMEHEHUS METOAA C YY4ETOM YaCTUL, C HECKONMbKUMU 3apsiiaMu.

11.3 Motepu npu oTtGope Npos

11.3.1 OO me NnoNoOXeHnnA

CyuiecTByeT Tpu TMNa notepb npu otbope nNpos, KOTOpbIE U3MEHAIOT (NPUBOAAT K CMELLIEHWNIO) NONYYEH-
HOe pacrnpegeneHme 4acTtuy, no pasMepam:

a) notepu us-3a aucpdPysum B NnpobooTOOPHON NMUHUKM (NPU €€ NpUMeHeHuU), cM. 11.3.2;

b) koarynsauus B 6ycepHoM cocyae (npu ero npumeHeHun), cm. 11.3.3;

C) andysmoHHble notepu B CA1Or, cm. 11.3.4

11.3.2 Mortepu n3-3a audcdy3um B npoGOOTOOPHON NIUHUMN

nsi npo600T6OPHOI NUHMK (C KPYITbIM NonepeYHbiM ceveHueM), Anddy3uoHHble NnoTepu MoryT ObiTb
BbluMcneHbl nNo popmyne (3) ([14], 7.4):
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1- 5550423 + 3,771 1} < 0,009
0,819exp(-11,51y) + 0,097 5exp(-70,1u) 4> 0,009
DI O
"
D =kTB,

roe p — NpOHUKaHWe yepes TPyOKy NPO600TOOPHOM NNHUNK;
U — napameTtp AMdY3NOHHbIX NOTEPb;
B — mexaHuyeckast NOABWXHOCTb YacTu, c/kr;
D — koadhpuuymeHT gudpcysmm vactuy, m2/c;
K — nocTosiHHaa bonbumana, 1,38-10-23 H-m/K;
L — anmHa npobooT60OpHOl Tpy6KU, M;
b — pacxog npobbl Bo3gyxa B KO3, m3/c;
T — abconoTHaa Temnepartypa, npu KoTopoit pabotaet KA3M, K

Mpumep AMddY3NOHHBIX NOTEPb NPUBEAEH Ha puUCyHke 3. MNoTepu BbIYUCNSAKT 415 TaMUHAPHOro NoTo-
Ka B TpyGKe anuHoin 1 m ana pacxopa sosgyxa 0,3 n 1 n/MuH (410 3kBMBaneHTHo 0,5-10-5 n 1,7 10-5 m3/c) co-
OTBETCTBEHHO. [nameTp TPyOku He BANAET Ha BbluncrieHne Auddy3noHHbIX NoTepb. A9 yactul, anaMeTpom
MeHee 40 HM (4TO akBMBaUIeHTHO 40-10-9 M) noTepu N8 PACCMOTPEHHOro criyyas npesbiwatT 5 %.

p — NpoHVKaHue, d — anameTp YacTuLbl.

PucyHok 3 — Ouddpy3MoHHbIE MOTEPU, BbIMUCNEHHbIE ANA TPYOKU ANNHOK 1 M
ANA ABYX 3Ha4YeHuli pacxoga

11.3.3 Cuctematmyeckas owmnbka, 06ycnossieHHaa 6ydepHbIM COCyA0M

MpuMeHeHne BydhepHoro cocyaa (CM. 6.2) B NpPO600TOOPHON NIMHUN MOXET MPUBECTU K U3MEHEHWI0, Kak
B CUETHOW KOHLeHTpauumn YyacTul, aspo3ons, Tak U B pacnpefeneHun no pasmepam. HaxoxpgeHue yactuu B
6ychepHOM cocyfie NPMBOAMUT K TOMY, YTO a3p030/IM C BbICOKMM COAEPXaHUeM YacTul, HanpyMep CBapOYHbIi
asp030/1b UM APEBECHbLIN AbIM, 6yAyT KoaryimpoBaTtb. 3TO NPUBOAUT K YMEHbLLUEHUIO CHETHON KOHLEHTpauum
4yacTuL, U YBENMYEHMIO CYETHOW MeAuaHbl AvamMeTpa yactuy. [na aspo3ons ¢ yHUMogasbHblM pacnpegene-
HVEM pa3MepoB He criefyeT NPUMeHATb BycdhepHbIli cocya, ecnu 3HauYeHre CHETHON KoHUeHTpauun yactuy CN
npesbiwaet 0,3-1012 m_3.

MpumeuaHne — B 6ydepHOM cocyfe MOryT NPOUCXOANTL NOTEPU 3@ CUET OCAKAEHMUS YACTUL, HA CTEHKAX, HO
peKkoMeHAaLUMN OTHOCMTENBHO CNoco6a OLEeHKM 3TOro AdhhekTa He MOryT GbiTb AaHbl.



FOCT P UCO 28439—2015

11.3.4 BHyTpeHHue auddy3noHHble noTepun

Oudpcby3unoHubie notepu BHyTpM CAASM aomkHbl GbITb ONpeaeneHbl U3rotoButenem npubopa u BHe-
CEeHbl B €r0 BCTPOEHHOE NPOrpaMmHoe ofecneveHue, 0AHAKO 3TO AOMKHO ObITb NPOBEPEHO NONbL3OBATENEM.
Onbdy3noHHbIE NOTEpPU MakCUManbHbl NPU HU3KOM pacxoae Bo3ayxa u cocrtaenator meHee 0,5 n/MuH. Monb-
30BaTeNb MOXET ONpeaenuTb BHYTPEHHUe auddy3noHHbie notepu B CAAOIN, paboraioLuemM npu HU3KOM pac-
Xxoae, nyTeMm napannensHoro oréopa npo6 ¢ ucnons3osannem CAA3MM, paboTaioLwero npu BLICOKOM pacxoae,
C NPMMEHEHWEeM TECTOBOIO a3po30ns, reHepUpPyemMoro B nabopaTtopum, paBHOMEPHO pacnpeaeneHHoro B Npo-
CTPaHCTBE W NOCTOSAHHOIO BO BPEMEHU, U NYTEM CPABHEHUA U3MEPEHHBIX 3HAYEHUI CHETHOW KOHLEHTpauun
4YacTuy M BbIBOAOM (hOPMyIbl, CKOPPEKTUPOBAHHOM HA 3aBUCUMOCTL OT pasmepa yactuu. [pyrum cnocobom
ABNAETCA cpaBHeHue otaensHoro CALSIN ¢ aBymMsa nocnegosartenbHo coeauHeHHsimu CAA3MM (6e3 koHau-
UMoHMpoBaHusa sapsaa nepes sropeiM CAJ13MM), koraa BCe OHU HACTPOEHBbI HA OAHY U TY XX 3NEKTPUYECKYIO
NOABUXHOCTb YaCTUL,.

11.4 HeonpepneneHHOCTb pe3ynbLTaTtoB

11.4.1 O6wMe NoNnoXeHus

HeonpeneneHHOCTb pe3ynsTaTtoB ONpeAeneHus ANeKTPUYECKOW NOABMKHOCTU Z BO3HMKAET BCNEACTBUE,
Kak ycrioBuin pabotbl npubopa, Takmx Kak pacxoj BO3ayxa, NpUMEHsieMas pa3HoCTb noteHuuanos B KO3IM
nnm adhpeKTUBHOCTb 3apaaKuU YacTuL, Tak U KOHCTpyKuun CAJLI3M, onpeaensioLLei 10MnyCckm reoMeTpu4ecKux
pasmMepoB UM BHYTPEHHUE NOTepH YacTul,. PaclumpeHHaa HeonpeaeneHHocTb npuseaeHa B UCO 15900 [1].

11.4.2 Pacxopn Bo3gyxa

CrtabuneHoCTL pacxoaa npobbl BO3AyXxa BMMSIET KAk HA ONMpeAerneHne auaMeTpa vactuubl, obnaaaio-
LLe SMNEeKTPUYEeCKO NOABUXHOCTbIO, TAK U HA CHETHYIO KOHLIEHTPALIMIO YacTUL, B IETEKTOPE.

CTtabunbHOCTbL pacxoja BO3jyxa B BO3AYLLUHOM KOPMyCe BMUSET Ha onpeaeneHue AnameTpa 4actuupl,
obnagaroLLei 3neKTPUYECKOoi NoABMKHOCTbIO. YaCcTo NPUMEHSIIOT COOTHOLLIEHME NOTOKOB BO3ayxa npoba-kop-
nyc 1:10. i3ameHeHue COOTHOLLUEHUM, YCTAHOBIEHHbIX U3roTOBUTENEM Npubopa, MOXET NPUBECTU K U3MEeHe-
HUIO pyHKUMKU npeobpasoBaHus CASII U, Takmm 06pa3om, K paspeLLeHuio No pasmepy Yacruu,.

Pacxoa Bo3ayxa u cpeacrea u3mepeHun pacxofa Bosgyxa B npubope cneayeT perynapHo NpoBepsiThb.
Cneayet usberatb TypOyneHTHbIX NOTOKOB BO3ayxa B Grnoke aHanusatopa. O6blMHO HEOBXOAMMOCTL y4yeTa
9TMUX hakTOPOB NpUBEAEHA B UHCTPYKLUMAX NO 3kcnnyaTtauun npubopa.

11.4.3 dnekTpuveckoe HanpsxeHue

SnekTpuyeckoe HanpsxeHue B KOSM HanpaMyio BNMSAET HA OTOOP YacTUL B COOTBETCTBUU C UX ANEK-
TPUYECKON NOABMXKHOCTBIO. ORyKTyaLUn HaNPsHKEHUS NPUBOAAT K 0TOOPY YaCTULL MUHOTO IMaMEeTpa 1 yLumpe-
HU1O hyHKLMM NnpeobpasoBaHus. Heo6xoanMo perynspHo noBepsATb UCTOMHUK BbICOKOTO HAaNpPsXXEHUs1 U BONbT-
MeTp.

11.4.4 KOHCTpyKUuA cuctembl aHanusa auddepeHumanbHON 3NeKTPUYeCKO NOABUKHOCTH

HeTouHble reomeTpuyeckue pasamepsl CAASIN npMBOAAT K OTKIOHEHUAIM Npu 0TGOpeE YacTuL, B COOTBET-
CTBUU C UX SNEKTPUYECKOW NOABUXHOCTLIO. Kpome TOro, HeoOxoAUMO yunThiBaTh NOTEPU YACTUL B CUCTEME
nogayy notoka npoowbl.

11.5 Meperpy3ka

Mpyn BLICOKOWM CHETHOM KOHUEHTPaLMKU YacTuL, HeOONbLLIOE YMCIO YacTuL, MOXeT ocTaTben B CAISMN,
HanpuMep, B HWXKHEI YacTu knaccudukaTopa, Ha Bpems, NPEBbILLAIOLLEE NEPUOA OHOTO CkaHupoBaHus. Mpu
3anycke CrneayLliero CKaHMPOBAHUS 3TU YaCTULbI CHMTAIOTCA NEPBOHAYANBLHO NPU HENPABUNBHOM NONOXE-
HWM OTHOCUTENBLHO MX pa3Mepa, UTo Byaer NpUBOAUTB K OLLMOKE B 3HAYEHMU CHETHOM KOHLEHTpauun. Yeenu-
ynBasi NPOMEXKYTOK BPEMEHMW MEXAY CKAHUPOBAHMEM MOXHO YCTPAHUTb NMPUYMHY Takow owmbku [15].

11.6 OT60p NPO6 BONOKOH

Mpu o16ope npo6 aspo3onsA, coaepallero BONOKHA UMK arperarbl 4acTuy B BUAE LEnoYeK, COOTBET-
CTBYIOLUMIA AnameTp YacTul, obnaaalomx anekTpu4eckoi NoABWKHOCTbIO, ByAeT OTnMYaTbCA Kak OT Auame-
Tpa BOJIOKOH, Tak U OT UX AnNUHbLI. Ana nonyyeHus 6onee noapobHo uHdopmaummu o popmMe 4acTuL, aspo3ons
HeoBx0aMMO oTOMpaTbL YacTULbl ONPEAENEHHOrO AMaMeTpa, HaNnpUMEP, UCMONb3yA KOHAULIMOHEp 3apsaa Ya-
ctuy nocne KO3 BMeCTo geTekTopa 1YacTul, U aHanu3mMpoBaTb MX C MOMOLLILIO PACTPOBOW UMW NPOCBEYUBA-
IOLLEN 3NEKTPOHHOW MUKPOCKONUW.
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11.7 BnaxHocTb

BnakHOCTb MOXET U3MEHUTb pasMep YacTul, 0CoOeHHO npu oTéope NPod rMrPOCKONUYHbLIX a3po30nen
UMW B YCNOBUSIX 3HAYUTENBHO W3MEHSIIOLLENCA BRnaxHocTu. MNepeg oT6opoM nNpo6 aspo3onb BbICYLUMBAIKT C
nNoMOoLLBI0 ANMDY3MOHHOTO OCYLLMTENSA UINKM CyXOro pa3taBnsaioLLEero BO3ayxa unu ucnone3yior gpyrue npubo-
Pbl KOHTPOMSA BNAXHOCTU ANs NONYYeHUs CTabnNbHbIX YCOBUIA. B 3TOM Criyyae npoTOKON UCNBITAHUA AOIMKEH
cofepxartb NoagpoBbHOE ONUCAHUE KOHTPONS BMIAXKHOCTU B U3MEPUTENbLHOI CUCTEME.

11.8 TexHuuyeckoe o6cnyxuBaHue

Cnegyert perynsapHo ounwate CAASIM ansa npeaoTBpaLleHns USMEHEHUI B HEM NapamMeTpOB MEKTPU-
yeckoro nona. TexHuyeckoe obcnyxmBaHue npubopa cneayer BbINOMHATbL B COOTBETCTBUMU C MHCTPYKUMAMU
W3roTOBUTENSA, B 3aBUCMMOCTU OT PErynapHOCTU ero npumeHenus. Hanpumep, xuakocts B KCY cnegyer pe-
ryrnsipHoO 3aMeHATb.

Mpu NpuMeHeHUU n XpaHeHWM PagMoaKTMBHOIO MCTOYHMKA B KOHAMLMOHEpe 3apsfa 4actuy U npu
Tpancnoptuposanuu CAA3M BLINONHAIOT TPEOOBAHMA MECTHbIX, HALMOHASBHbIX UMM MEXAYHAPOAHbLIX HOP-
MaTUBHbIX JOKYMEHTOB [5]. OObIMHO O NPUMEHEHNN PAAUOAKTUBHOIO MCTOYHUKA YBEAOMANAIOT NepcoHan opra-
HW3auuu, NpoeoasiLmMin 0T6op npob.

1



FOCT P UCO 28439—2015

MpunoxeHnue A
(cnpaBouHoe)

MeTtoab! onpeaeneHusa BO3AeUCTBUA

OnpepeneHne cHETHOW KOHLIEHTPaLMK YacTuL, B Bo3fyxe paboumnx 30H NpoBogsT ¢ npumeHeHnem CAS(M, Bkniovas
YyacTuubl, BhlenseMble (hOHOBLIMWU UCTOMHUKaMU (HanpuMep, YacTuupl, obpasytomecs npu TEXHONMOrM4ecknux npouec-
cax, OCyLeCcTBAALWMUXCA NOBNN30CTH; B pesynbrate JOPOXHOIO ABWKEHUS UNU NPOLIECCOB rOpPEeHUs], BKIKOYas Yactuubl,
cofiepxallyuecs B cMrapeTHom AbiMe). Yactuubl, Bolgensemble (OOHOBLIMU UCTOYHUKaMK, NpakTUYeckn Bcerga npucyT-
CTBYIOT B BO3/lyXe B Pasnu4YHOM KONUYECTBE, HO MPW OLieHKe BO3A4EHACTBUA MO MAaccoBOW KOHLIEHTpaLuu Hanbonee YacTo
onpefenseMblx BAbIXaeMoW, TopakanbHOi unu pecnupabenbHOi dpakuuili aspo3ons Ux BkNag obblYHO He YYUTLIBAIOT.
OpHako no pesynsratam U3SMepeHUsi CYETHON KOHLEHTPaLIUM YacTuL, YNsTpaUCnepCHLIX aspo3oneil UM HaHoaspo3sonei
B Bo3lyxe paboueii 30HbI, UX BNUSHME Ha 3[0poBbe paboTHUKOB MOXET ObITb 3HAaYATENBHLIM U NPU 3TOM HECTAabWUNMbHBIM,
M ero cneflyeT yuuTLIBaTL MpuU OLEHKE BO3AEACTBUA Ha paboTHMKA BbIAENsAeMbIX B X0l TEXHONOrMYecKoro npoyecca ynb-
TpajucnepcHbIX aspo3oreil unu HaHoaspo3onei.

Insa oLeHKn Bo3feNCcTBUA YrBTpaAUCnepCHLIX aspo3oneil Unu HaHoaspo3ornei Ha 310poBbe paboTHUKOB B XoAe pa-
6oyero npoLecca onpeaensioT pacnpeperneHne YacTuy, no pasMepy M UX MaccoByO KOHLIEHTPALMIO B HApYXHOM BO3ayxe,
1 nx poHoBOE coflepxaHmne. PacnonoXeHne KOHTPOSbHON TOYKU MOXET BbiTb BoiGpaHo 6onblueid 6MM3ocTh oT TEXHONMO-
rdeckoro npouecca. [JormkHo BbiITb y4TeHO HanpasrieHue BeTpa. Bo3mMoxHoO, YTo Ans 3TOi Lienu MoryT BbiTe NPUMEHEHBI
npubopbl, OCHOBaHHbIE Ha NpUHLUMNE usmepeHuid, otnudHoM ot CAZIOM, Hanpumep KCY, ecnu oHM oxBaTbIBaloT TO e
pacnpefeneHve YacTuy no paamMepam. BnnsiHme yactuu, obpa3sylomxcs B Hapy>KHOM BO3fyxe, MOXET ObITb onpegeneHo
nyTeM NPUMEHEHWS onepauyuii BelYUTAHUA UK JeNeHns fAaHHbIX No (POHOBLIM YacTulaM B BuAe obLyero yucna vactuy
B BO3Zlyxe paboyeil 30HbI, UK pacnpefeneHns YacTuly no pasmepam.

[Jpyroii BO3MOXHOCTbIO onpefefieHUs BKIaga TEXHONOrM4eckoro npowecca npyv NpoBefeHUN U3MEPEHWNIA TONBKO B
OfHOW TOYKE UMK OAHWUM NPUBOPOM, ABMNAETCH CpaBHEHWUE laHHbIX, NOMYYEHHBIX MEXAY aKTUBHLIM U HEaKTUBHLIM Nepu-
ofaMmn paboThl.

[na oueHKku Bo3eicTBUA 3a NOMHY0 pabodyto CMeHy MOryT BbITb YCpeiHEeHbl pe3yrnbTaThl HECKONbKUX KpaTKoBpe-
MEHHbIX M3MepeHuiA. Mpu BeIGope caMoii KOPOTKOI NPoAoMmKMTENLHOCTH oTbopa Npob AnsA nocneayioLeit MHTerpansbHoO
OLIeHKV BO3AEWCTBMA 3a MNOMHY0 pabodyto CMeHY NMPUMEHST peKOMeHAaLMK, YCTaHOBIEHHbIe B HaLMOHasbHbIX HOp-
MaTUBHbIX AOKYMeHTax. Takke ANs OLEHKW BO3ASUCTBUS MOrYT ObiTb NPUMEHEHB! pesynbTaThl OLEHKN BO3AENCTBUS 3a
KpaTKoBpeMeHHbIW nepuog, KOTopyto 06blMHO BBIMUCIIAIT Kak cpefHee cogepxaHue, nonydyeHHoe ana nepuoga 15 MuH.
B 3aBMCMMOCTH OT TWMNa UCTOMHUKE YacTuL, U TPYAOBOK akTUBHOCTW paboTHuka, oT6op Npob B onpeaeneHHoN 30He 0bbIY-
HO He MOXeT ObiTb NMPUMeEHeH ANA OLEHKW BO34eWCTBUS Ha KOHKpETHOro paboTHWKa ¢ NpUeMNemoil HeonpeaeneHHo-
CTbto. 3TO BO3MOXHO TOMNBKO B TOM Cny4ae, ecrnu MOXeT ObiTb onpefeneHa Todka oToopa npob npeacTaBuTensHas AnNs
paccMaTpuBaeMON TEXHOMOrMYecKoi onepaLuu Unu ecnn HanpaeneHWe ABUXKEeHUs paboTHUKa U paccTosHMe OT Hero
[0 UCTOYHWKA(OB) YacTuUL 3HaYUTENbHO U3MeHSREeTeA 3a pabodyto cmeHy. OnbIT B 06nacT NPOMbILLNEHHOR MMrneHbl 3a
nocneaHue 40 neT nokasan, 4To cTaTudeckuit ot6op npob B onpefeneHHOW 30He OBBIYHO NPUBOAMUT K MOMYYEHUIO 3a-
HuXeHHoW B 2—10 pa3 oLeHKN BO34eiCTBUS N0 CPaBHEHUIO C NEPCOHanNkLHBEIM 0TEOPOM NpoB, HO B HEKOTOPLIX UCKNIOYM-
TenbHLIX Cryyasx pesynsrathl MOryT BbiTk 3aHWXeHb! elle Gorblue, XOTH Takke BbiBalOT W Cryyau, Korga He rnonydarot
3HaYUTENbHOW pasHULbLI MeXAy pesynsraTaMu, NonyYeHHbIMU C NPUMEHEHWeM nepcoHarbHoro otéopa npob u otbopa
npo6 B onpegeneHHol 3oHe ([16]—[22]). B3BelleHHbIe MO BpeMeHU pesynsTaTbl U3MEPEHWIA, NOMyYeHHble Ha OCHOBe
npo6, oTo6paHHbIX B pasHbiX MecTax, MOryT GbiTb MCMOMNb30BaHbl ANS OLEHKW BO3LEeACTBUS Ha KOHKPETHOro paboTHuKa,
ecnu B npouecce paboTbl OH nepemMellaetcs. Bonee noapobHO Bonpockl OLEHKU BO3JEWCTBUA YacTUL Ha paboTHWUKOB
paccmoTpeHbl B UCO/TO 27628.

Mpw oLeHKe BO3AENCTBUA BCA TPYAOBasA AEATENbHOCTb, OCyLLUecTBsAeMan B paboyei 3oHe, fAomxHa ObiTe cobnio-
fleHa 1 3afJoKyMeHTUpoBaHa AN Nony4YeHWs LOMNONHUTENBHON MHOPMaLIMKU, KOTOpPas MOXET OKasaTbCA MOMe3Hon npu
VHTeprpeTayun pesynsratos oToopa npob B onpeaeneHHoi 3oHe. JaHHble 0 APYruxX UCTOMHUKaX aspo3oneil, cucteme
BEHTUNAUMKN pabodeil 30HbI, MecTax PacnonOXeHWUs BbITAXHOW BEHTUIALMW, BUAAX OesSTeNbHOCTU paboTHWUKa U cpea-
CTBaXx ero UHAMBUAYaNbHON 3alluUTbl MOTYT GbITb NOMe3HbIMU Npu AanbHedLel oLeHke. Ha MOMeHT ony6nukoBaHus Ha-
CTOALLEro cTaHAapTa, faxe B cryyasix, Korga Mepa OLEHKN BO3feACcTBUS YNETpafUCNepCHBIX a3po3oneil U HaHoaspo3o-
nei Hen3BecTHa, peKOMEHYETCA COXpaHATb BCE 3amnucu 3a Nnepuoj NpoAomKUTENbHOCTLIO 5 MeT.
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Mpunoxexune B
(cnpaBo4Hoe)

MepeyeHb nponssoauTenei npuéopos?
(He UcyepnbIBaOWUNIA)
- Grimm Aerosol Technik GmbH & Co KG
Dorfstrasse 9
D-83404 AINRING
Germany
http://www.grimm-aerosol.com

- Hauke GmbH & Co KG
Cumberlandstrasse 46
A-4810 GMUNDEN
Austria
http://www.hauke.at

- MSP Corporation

5910 Rice Creek Parkway, Suite 300
SHOREVIEW

MN 55126

USA

http://www.mspcorp.com

- TSI Incorporated
500 Cardigan Road
SHOREVIEW

MN 55126

USA
http:/mww.tsi.com

- Tsukasa Sokken KK
1-19-4, Tamazutsumi
Setagaya-ku

TOKYO 158-0087
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2 [anHaa vHdopMauMs npuBefeHa ANs yaobcTBa nomb3osaTeneil cTaHAapTa W He CMyXWT peknamoi faH-
HbIX npouasoauTenei. MNpusegeHHas uHgopMaunsa oTHocuTes K 2011 rogy v Ha JaHHbIA MOMEHT MOXET SBNSATHCA
HeneliCTBUTENBHOM.
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Mpunoxexnue JA
(cnpaBouHoe)

CBegeHUst 0 COOTBETCTBUM CCbUTOYHbIX MEXAYHAPOAHbIX CTaHAAPTOB HAaLMOHAsbHbLIM CTaHAapTam
Poccuitickon ®egepaumnn

Tabnwuya OA1

OBo3Ha4eHNe CCbINTIOYHOro CTeneHb OB03HaYyeHNe N HaUMeHoBaHWe
MeXAyHapoAHOro ctaHaapTa COOTBETCTBMSA COOTBETCTBYIOLLENO HALMOHArBHOMO CTaHAapTa
NCO/TO 27628 DT FOCT P 54597—2011/ISO/TR 27628:2007 «Bo3pyx paboudeil 30HbI.

YrbTpagucnepcHble aspo3onil, aspo3onn HaHOYACTUL, U HAHOCTPYKTYPU-
poBaHHbIX YacTul,. OnpefeneHue xapakTepUCTUK U OLieHKa BO3ZeNCTBUS
npu BALIXaHUW»

MpumeyaHne— B HacTodweld Tabnnue ncnonb3oBaHo criegytoLlee ycnoBHoe 0603Ha4YeHNe CTENEHN COOT-
BETCTBUSA CTaHfapTa:
- IDT — ngeHTW4YHLIR cTaHgapT.
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