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MNpegncnosne

1 MOATOTOBJIEH OTKpbITbIM aKLMOHEPHBIM 06L,ECTBOM «HayuyHO-nccnenoBaTeibCkuii LEHTP KOHTPO-
NA N AMarHoCTUKM TexHuyecknx cuctem» (AO «HUL, K[») Ha ocHOBe CO6CTBEHHOIO ayTEHTUYHOrO nepesoja
CTaHgapTa, yKa3aHHOro B nNyHkTe 4

2 BHECEH TexHuyeckum KOMUTETOM Mo cTtaHgaptusauum TK 457 «KayecTtBo Bo3gyxa»

3 YTBEPX/JEH 1 BBEJEH B JIENCTBUE Mpuka3zom ®efepanbHOro areHTcTea No TeXHMYeckomy pe-
rynnpoBaHunio n metponorum ot 12 oktabps 2015 r. Ne 1545-cT

4 HacTtoslwmnii cTaHAapT MAEHTUYEH MeXxayHapoaHoMy cTaHgapTy NCO 28439:2011 «Bo3gyx paboueit
30HbI. XapakTepucTuka ynbTpagnMcnepcHbixX asapo3oneil n HaHoasposonei. OnpegeneHve pacnpegeneHvsa ya-
CTUL, NO pasmMepam U CYETHOW KOHLEeHTpaLumn 4YacTul, ¢ NpMMeHeHneM cucTem aHanusa gunddepeHumnanbHol
anekTpuyeckon noasmxHocTu» (ISO 28439:2011 «Workplace atmospheres — Characterization of ultrafine
aerosols'nanoaerosols — Determination of the size distribution and number concentration using differential

electrical mobility analysing systems». IDT).
Mpy NpUMeHEeHNN HacTosLero cTaHaapTa peKoMeHAyeTCs UCNONb30BaTb BMECTO CChI/IOYHbIX MeXAYyHa-

POAHBIX CTAHAAPTOB COOTBETCTBYHLLME UM HaLMOHa/bHble CTaHAApThl Poccuiickoii ®epepanun, cBefeHns o
KOTOPbIX NPUBEAEHbI B 4OMNO/THUTE/ILHOM MPUAOXeHUN JA

5 BBEJEH BIIEPBbIE

MpaBuna npumeHeHUs HacToOsLWero craHgapTa ycTaHoBfneHnbl B TOCT P 1.0—2012 (pa3sgen 8).
NHdopmauns 06 N3MeHeHNAX K HaCTOoAWEMY CTaHAapTy Ny6ukyeTCcs B eXerofHom (no CoCTOSIHUIO Ha
1 AHBapa Tekylwero roga) nHopmaLMoHHOM yka3aTene «HaunoHanbHble cTaHfapThi», a ofuynanbHblii
TeKCT W3INeHBHU/A W MOoMpaBOK — B eXeMeCAYHOM MWH(OPMaLMOHHOM YykasaTene «HauuoHabHble
cTaHAapTbi». BcnyyaenepecMoTpa (3amMeHbl) UM 0T MeHbl HACT 0ALLEero cTaHfapTa cooTBeTCTBYyLee
yBeJoMneHune 6yfeT ony61ukoBas B 6rivxaiiiem Bbinycke MH(pOpMaLMOHHOr0 yka3aTens «HaynoHanbHble
cTaHgapTbi». CooTBeTcTBywLWana MHpPopmauus, yBejoOM/eHNe U TeKCThbl pasMeljalnTCca Takko B
MHOPMAaLMOHHOW cucTeme 06Lero NnonbL30BaHNA — Ha ouumanbsHoM caiiTe ®eflepanbHOro areHTcTBa
Mo TEeXHWYEeCKOMY PerynmpoBaHunio 1 MeTposiorun B ceTu MHTepHeT (Www.gost.ru)

© CraHgapTuHdgopm. 2016

HacToswwii cTtaHAapT He MOXeT GbITb MOJTHOCTbIO UM YACTUYHO BOCMPOU3BEAEH, TUPAXNPOBaH W pac-
npocTpaHeH B KauecTBe 0huLManbLHOT0 n3ganus 6e3 paspelleHus deaepanbHOro areHTCTBa No TEXHUYECKo-
My PeryiupoBaHuio n MeTponoruu
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BBepeHve

B o6nacTu rurveHsl TpyfAa cofjepxaHue aspo3osieil TpagUUMOHHO BblpaxaloT B eAMHMLAX MaccoBOW
KOHUEeHTpauuu. [N HeKOTOpbIX YbTPaAUCNepCHbIX aspo3o/ieil © HaHOa3p0o30/ieil BaXHbIMU, BEPOATHO, MO-
ryT cTaTb Apyrme nokasaTenu Bo3feliCTBUS Ha 3[40POBbe, TakMe Kak cyeTHas KOHLEeHTpaLusa u NOBEePXHOCTHas
KOHLleHTpaLus, B 3aBUCMMOCTIN OT UX XMMUYECKNX 1 (hU3NYeCKnX CBOMCTB. HacToawumii cTaHgapT ycTaHaBAu-
BaeT MeToj onpefenieHns CUeTHON KOHLeHTpauum n pacnpegeneHns yacTul no pasMepy ynbTpagncnepcHblix
aspososieii 1 HaHOa3po3oJ/iell B BO3Ayxe paboyeil 30HbI C NPUMEHEHUEM CUCTEM aHanu3a auddepeHynans-
HOIl anekTpuyeckoi noasmxHocTn yactuy (CAA3M). [laHHbli MeTog MOXeT 6biTb NPUMEHEH cneunanucTamm
no rurueHe Tpyfa u nccnegoBatensMu A5 OLEHKN COAepXaHUs Takux aspososneii Ha pa6ounx mecTtax. CA-
030 He npurogHsbl ANA NPOBELEHNA N3MEPEHUIA C LieNbio OLeHKN BO3AECTBNA Ha KOHKPETHOro paboTHuka.
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HALULWOHAANbBbHBN CTAHAOAPT POCCUMCKOMN GELEPALMUMN

BO3/4YX PABOUYEWN 30HbI

XapakTepucTuka ynbTpagmncnepcHblx asapo3osieit 1 HaHoaapo3osnei. OnpefenexHne pacnpegeneHus
yacTuly No pasmepam ¥ CHETHOI KOHUEeHTpauun YyacTul ¢ NpUMEeHeHNeEM cCUCTeM aHanmnsa
andcdepeHuManbHOW 31€KTPUUYECKOW NOABUXKHOCTH

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

Jata BBegeHns — 2016—12—01

1 O6nacTb NpPUMeHeHUsA

HacTtoawuii ctaHgapT coaepXuT pekoMeHgauumn no onpefeneHnio CHeTHOM KOHUeHTpauun u pacnpe-
JeneHna no pasMepy ynbTpajucnepcHbIX aspo3o/iel U HaHOaspo3o0/ell C NPUMEHEHNEM CUCTEMbl aHanu-
3a AnddepeHynanbHoli anekTpuyeckoli nogsuxHoctn (CALIM). PaccMaTtpmBaldT TOMbKO (Dpakumnio YyacTul,
asposond. nsa ynbTpagncnepcHblX aspo3osieil 1 naHoaspoaoseil 3HauYMMbIMK ABAAIOTCA Takue nokasartenu
BO3/€NCTBMUA, KaK CYeTHaA U MOBEPXHOCTHAA KOHLEHTpauma vyactul.

HacTosawuii ctaHaapT Takke COAEepXNT pekoMeHgaLuy no onpeaesieHnto Bo3geicTBma Ha paboTHUKOB
ynbTpagnMcnepcHbiXx HaHOa3po30/el B paboyei 30He.

Oco6oe BHMMaHMe yaeneHo cucteme CALJI. gelicTBMe KOTOPOIl OCHOBAHO Ha aHanuie gudepeH-
LManbHOl NOABUXHOCTU YacTuL, BbiMyCKaemMoli HECKOMIbKUMU Npou3BOAMTENSMU. B HacToswem ctaHgapTte
npusegeHsbl NpuHUMnbl pa6otel CAASM. TpeboBaHnsa K 0T60py Npob asapo3onei B paboyeii 30He, kKannbposke
CALJM. TexHnyeckomy o6cnyxunsaHuto CAL3M. a Takke HeonpeaeneHHOCTb U NpeAcTaB/ieHne pesynbLTaTos
N3MepeHuni.

OnucaHbl BO3MOXHble NPo61eMbl U OrpaHUYeHns, KoTopble HeEO6X0AMMO YYMUTbIBATL NPU NPOBEAEHUN
M3MepeHuii ¢ Lenblo onpeaeneHnss COOTBETCTBUS, YCTAHOB/IEHHbIM NpefesibHbIM 3HaYeHUAM'™* n3mepsieMoit
BE/INYNHDbI.

2 HopmaTuBHbIe CCbI/IKM

B HacToAWweM cTaHAapTe NpuBeAeHa CCblfika Ha MeXAyHapoAHblli cTaHaapT:

FOCT P 54597—2011 Bo3ayx pab6oueii 30Hbl. YNbTpagucnepcHble a3po3o/iv, aspo30/IM HaHovyacTuL,
N HaHOCTPYKTYpPUPOBaHHbIX Yactuy. OnpegeneHne xapakTepucTuK WU OLeHKa BO3AeNCTBUS MpU BAbIXaHWUU
(ISO/TR 27628:2007. «Workplace atmospheres — Ultrafine. nanoparticle and nano-structured aerosols — In-
halation exposure characterization and assessment»).

3 TepMUHbI 1 onpeaeneHns

B HacTosiLeM cTaHAapTe NPUMEHEHbI cnefylolime TeEpMUHbI C COOTBETCTBYOLMMW ONpeaeneHnsaMu:

3.1 KpuTnyeckasa anekTpuyeckas NnoABUXHOCTb, Zcrit (critical electrical mobility 27,,): 9nekTpuyeckas
NOABMXHOCTb YacTul, KoTopble B kaccudukatope guddepeHynanbHOn 3N1eKTPUYECKOR NOABUXHOCTH nepe-
HOCATCS U3 NOTOKa NPo6bl BO3AyXa B BbIXOAALLMWI NOTOK MOHOAUCNEPCHOTO a3po30s.

MpumMeyaHune — V3-3a orpaHNYeHHOCTH Knaccudpvkatopa AuddhepeHLpanbHON 3MeKTPUYECKO NOABKHOCTY
(KA3IM) BbIXOAALLMIA MCHOAUCNEPCHBIN NOTOK HE SIBNAETCA CTPOro MOHAAMCTEPCKbIM, HO COOTBETCTBYET AManasoHy 3Ha-
UeHWIi 3NEKTPUYECKOI NOABUXHOCTM 151 KQKAOMO HAMPSHKEHUSI.

"* B Poccuiickoii defepauny TEPMUHY «NpefesibHoe 3HauyeHue» COOTBETCTBYET 3KBMBASIEHTHbLIN TEPMUH «npe-
[AeNbHO AoNyCTUMAas KOHLEHTpaLUs».

M3paHve odmumanbHoe
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3.2 paBHOoBecue 3apagos yacTtuy (particle charge equilibrium): Ycnosus 3apagky yacTtul aspo3ons,
KOTOpble OCTaTCA cTabuNbHbIMW NMOCMe BO3AECTBUSE HA HUX NOJIOKUTENbHO U OTpULATENIbHO 3apsXKEHHbIX
MOHOB B TeYeHne A0CTaTOYHO NPOAO/IKUTENILHOTO NeproAa BpeMeEHMU.

MpumevaHus

1 BunonsipHble NOHbI — NOHbI, NPON3BOAMMbIE PAAVNOAKTUBHBIM MCTOUYHWUKOM U/IN B pe3y/ibTaTe KOPOHHOTO paspsija.

2 JnekTpuyeckuii 3apsa Ha OTAe/IbHbIX YacTuliax aspo3osis B COCTOSIHUM paBHOBECUS 3apsja He sBnsertcs
HelTpasbHbIM.

3 BssaTO M3 ICO 15900:2009 [1]. 2.11.

3.3 (3KBMBANEHTHbIW) AnameTp YacTuybl, o6nagarnweli 31eKTpUYeckoil NoABUXHOCTLIO [(equiva-
lent) particle electrical mobility diameter): uameTp chepuyeckoli YacTulibl, UMEloLLel Takylo Xe anekTpuye-
CKYl0 MOABWXHOCTb, UTO U U3MepsieMas yacTuua.

4 O603Ha4YeHUNs1 1 CoKpalleHns

4.1 O6o3HauyeHus
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MexaHunyeckas NOABUXHOCTb YacTuLbl
MonpaBouHbI KO3 ULMEHT KaHHUHIreMa
CueTHasa KOHLeHTpauusa YyacTul, asapo3ons
AnameTp yacTuubl

OKBUBANIEHTHbIV AMamMeTp yacTuubl, o6najaroleii 3neKTpuyeckoin noa-
BWXHOCTbIO

CpefHuii aKBUBANEHTHLIN AnameTp yvacTuubl, obnajawLei anekTpuye-
CKOli NOABMXHOCTLIO

KoachpuumneHT anddysnm yactuubl

OcHOBHas eAuHMLa 3apsaga (3n1eMeHTapHbIil 3apsag)

Pacxon npo6bl Bo3gyxa B KASI

Pacxon Bo3agyxa B chunbTpytowein o6onouke K43N
M36bITOUHbIA pacxog Bo3ayxa B KA3M

Pacxopn Bo3gyxa, noctynatwuwero ns KA3M B geTekTop yactuy,
MocToAHHasa BonbumaHa

AnuHa nuHum otbopa nNpob

Yuncno 3apanos

MpoHukaHne B NUHUK oT6opa Npob

Bpems koarynauyum

Bpemsa ckaHupoBaHus

AGconTHaa Temnepartypa, npu KoTopoi pa6otaet KA3M
BmecTumocTb 6ythepHoro cocyga Ana otbupaemoro pacxoga sosgyxa
OnekTpuyeckas NOABUXHOCTb 3apsHXEHHON YacTulbl aapo3ona

Kputnyeckan anektpuyeckas nofBMXHOCTb SapH)KeHHOIZ YyacTtunuybl aspo-
3014

BA3kocTb rasa

MapameTp andpy3MoHHbIX NoTepb

4.2 CokpalleHus
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KAan Knaccudukatop gudpepeHumnanbHoli 3n1eKTpuYecKkoid NoOABMXHOCTU YacTul,
CAL2MN Cuctema aHanusa gucdepeHunanbHOW 3N1eKTpUIeCcKkoin NoABMKHOCTM YacTuy,
B2oY Bbicoko3ahheKTUBHbIN UABLTP YacTUL,

MpumeuvaHne — CAL3INM Takke U3BECTEH Kak U3MepuTens AnddepeHLmanbHON 3N1eKTPUYECKOn NoABUKHO-
ctn vacTuy (MA3MN) nnm ckaHupyowmii knaccudmkaTop 3NeKTPUYECKOn NoABMKHOCTM YacTul, (CK3IM).

5 MpuHuun

A3p030/1b 0TOMpPaT B BO34yXe paboyeil 30HbI B MeECTe, NPeACcTaBUTEe/IbHOM N0 BO3A4YyXY, KOTOPbIA MOXeT
BAbIXaTb paboTHWMK. YacTuubl gnameTpom 6onee 1 Mkm 6yayT ocefaTb, a 4acTULbl pasMepoM MeHee 1 MKM
6yayT nonagatb B npubop. Mocne 3apagku YyacTuubl aspo3ona pasfensaoTca B 3/1eKTPUYECKOM Nnose ¢ NoMo-
Wbt KA3M ([6]. [7]) B COOTBETCTBUM C UX 3/IEKTPUYHECKOW MOABMXHOCTLIO, KOTOPYI BbIYUCASAIOT MO hopmyne

Z —ncB

3nVpl

rae Z — anekTpuyeckas NoABMXKHOCTb 3apsXEHHOI YacTuubl asaposonsa. m2/(B c)
N1— 4YNCNO INEKTPUUYECKNX 3apafoB:
B — OCHOBHas eguHuua 3apaga (3neMeHTapHblii 3apsa), 1.602177-10 19Kn;
B — mexaHuyeckas nNoABWXHOCTb YacTuLbl, C/KT;
C — nonpasoYHbIli KOadhuumneHT KaHHUHrema;

J1— BA3KOCTHL rasa. lNMa c
dp— 3KBMBA/IEHTHbIV AnameTp YacTuubl, 061agatoLein 31eKTpUYeckoli NoABMKHOCTbIO, M.

Kputnuyeckas anektpuyeckas NOABMXHOCTb 3apsKeHHOI vacTuubl Zcril HenocpeACTBEHHO 3aBUCUMT OT
reomeTpuyeckux pasmepos KASIM. SkBMBaneHTHbI AnameTp YacTuubl, obnajatlieil 3n1eKTpu4eckon nop-
BUXHOCTbIO dp MOXeT 6bITb onpefesieH no popmynam, NnpefycMoOTPEHHbLIM U3roToBuUTENeM npubopa.

Yuncno vacTuy onpeeneHHoro pasmepa Uiy pasmMepom B onpefesieHHOM UHTepBase, NoACYUTLIBAIOT
C nomMolbio cyeTunka agep koHaeHcauun (CHAK), Takxe M3BECTHOM Kak KOHAEHCALWOHHbLIN CYEeTUMK YacTul,
(KCU) nnu ¢ nomoLbio afieKTpomeTpa, v ONpefenaoT CHETHYI0 KOHLEHTPaLNio YacTUL, onpeaesieHHoro pasme-
pa unu B onpegeneHHOM UHTepsane pasmepos. [MNaBHO UM cKauykoo6pas3HO M3MeHNAsA HanpsxeHue B KA.
nofiyyaloT pacnpefesieHume yacTtul no pasMepam. [lmanasoH gunameTrpa 4yacTul, C 3/1e€KTPUUYECKOA NOABUX-
HOCTbIO OT 3 40 1000 HM MOXeT 6bITb N0 YACTAM OXBayeH pasfiMyHbIMu npubopamu [8]. NMockonbKy AnameTp
yacTuu, obnaganlmnx 31eKTPUYeCcKoin NoABMKHOCTbIO, MPUGAN3NTENBHO paBeH AnaMeTpy Npoekunn YacTuy
(onpepensemsblii kak guameTp cpepbl C Takol Xe naowafblo NPoekunn, Kak y uccnegyemoix yactuuy). KA3mM
MMeeT NpPenMyL|ecTBo B TOM. YTO UMEEeT MeHbLIne reoMeTpuyeckme pasmepbl. CUETHYIO KOHLUEHTpauuio BCcex
yacTuy nosy4vatoT nyTem CyMMUPOBaHWUSA WU MHTErpupoBaHnA no KaHanam BCexX pasmepos.

HecMoTps Ha To 4TO cocTaB 0TO6PaHHbIX YacTul, B Npobe He MOXeT 6biTb ONpefesnieH, pacnpejeneHue
yacTtuy no naowagn noBepxHoCTU U. B HEKOTOPLIX Cayvasx, Ux o6bemHas fons (Hanpumep, ec/iu U3BEeCTHO,
4YTO YacTuLbl UMeT chepuyeckyto hopMy) MOryT 6bITb OLLeHEHbI N0 hopMynam, NpeayCMOTPEHHbIM U3roTo-
BMUTeNeM npubopa uan uMerLmnmca B nuteparype.

6 O6opyaoBaHue

6.1 OcHoBHOe o6opyaoBaHue

CAL30M cocTonUT 13 criegyroWwnx KOMNOHEHTOB (PUCYHOK 1):

a) lMpecenapaTtop (ycTpolicTBO Npo60NOAroTOBKU);

b) YyCTPOIACTBO ANA 3apsA4Ku yacTul,.

c) knaccudukatop gnddepeHunanbHol anekTpuyeckol nogsmxHocTn (K4 3M) ¢ KOHTpPONEM NoToKa U
HanpsXXeHuns.

d) geTekTop yacTuu;

€) CUCTeMHbIi KOHTposep, co c60pOM U aHaNIM30M faHHbIX (06bIYHO BCTPOEHHOe MporpaMmHoe o6e-
crneyeHne uUnu cneymann3npoBaHHoe nNporpaMmHoe obecneyeHre Ha NepcoHabLHOM KOMNblTEpe).
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PucyHOK 1— OCHOBHbIe 610K/ CUCTEMbI aHam3a AU hepeHLManbHOl 3NEKTPUYECKOl NOABIKHOCTY

6.2 JlnHus otb6opa npob

A3p030/b OTOMPAOT C NOMOLLbIO TMOKOM TPYyOKM, YTOOLI MMeTb JOCTYN B 30HY AblXxaHWA paboTHMKA.
Tpy6Ka Ao/mKHa 6bITb U3rOTOBMEHA U3 TOKONPOBOAALLEro Matepuana. fotepu yactuuy us-3a guddysnm gonx-
Hbl 6bITb CBEAEHbI K MUHUMYMY. C 3TOM Lefibio NPUMEHSAIOT KOPOTKMe Tpybku. Hanpumep, npuMmeHeHne rubkux
NI1acTUKOBbIX TPY60K M3 TOKOMPOBOAALWMX MaTepuanos AIVHOW A0 HECKO/IbKMX METPOB C BHYTPEHHUM Auna-
meTpoMm 4 uim 6 mm obecneuvsBaeT HeboblIOEe BPEMS HAaxXOXAeHus vacTtuy B Tpybke (cm. 11.3.2). MNoToK B
npo600T60pPHONI TPybKe f0MKEH ObITb NAMUHAPHBIM.

Mpu oT6ope Npo6 3HAUNTEsIbHO (PNYKTYMPYIOLLMX a3p030/1eil, TaKUX Kak CBapoUuHble aspo30/n, PeKOMEeH-
fyeTcs [JONOSIHUTENBHO NPUMEHATL 6ydiepHblil cocy ANSA YCPefHEHNSA CHETHOW KOHLLEHTpaL M Npu ckaHnpo-
BaHUN. BydepHsblii cocyq Ao/MKeH 6bITb M3rOTOB/IEH U3 TOKONPOBOAALLEro MaTepmana u 3asemneH. CpegHee
BPeMS HaxoxAeHusa yactuy B 6ythepHOM cocye JO/IKHO COOTHOCUTLCS CO BpeMeHeM cKaHupoBaHus. YTobbl
MoJlyYnTb OTHOCUTE/IbHO CTabU/IbHYI0 CHETHYI0 KOHLeHTpaLuuio 3a BpeMsi CKaHWpPOBaHWA, BMECTUMOCTb CO-
cypa cnefyet BbibpaTb B COOTBETCTBUM C pacxofoM OoT6upaemoii npobbl BO3AyXa C BbIMO/THEHNEM YCOBUS:

‘Veean
rae W — BMecTuMOCTb 6ydhepHoro cocyfa c yuetom pacxoga otbupaemoli npobbl Bo3gyxa, mM3;
A\ — pacxog npo6bl Bo3ayxa B KA3M, m3c;
**carn — BpPEeMS CKaHWPOBaHWSA, C.

Mpumep — Mpu pacxoge npo6el Bo3ayxa 0,3 n/muH [(0,5*10~5 mM3Ic] u BpeMeHN CKaHUPOBAHUA 2 MUH
(120 c) nogxoanT cocyn BMecTumMocTbto 31 [(3*10~3 m 3.

Ecnn npoucxoant obpasosaHue ariomepaTtoB 4acTul, aspo3onsa B pesynbTare Koarynauum (npu Bbl-
COKOM cofepXaHun anemeHTapHbix Yactuy) (cm. 11.3.3). cnegyet npuMeHATb 6ydepHble cocyAbl MeHbLUei
BMeCTUMOCTHU.

MpumeyaHune — IMelowmecs Ha MOMEHT NMy6IMKaLMI HACTOSALLErO CTaHAAPTA AaHHbIE HE NO3BONSAT CROPMY-
NIPoBaTh Kakne-nn6o pekoMeHaauum no BbiGopy cocyaa 60/bLeil BMECTUMOCTH.

6.3 TlpeconapaTop

MpecenapaTop HEO6X0A4UM A/1S TOFO, UTOBbLI OCaXAaNuch KPYNHbIe YacTuLbl C AMaMeTpPoM, NPEBbILLAl0-
WM BEPXHUI Npefen 3afjaHHOro gnanasoHa. OTO MOXET 6biTb OCYLLECTB/IEHO, HANpUMep, 3a CYET NPpUMeHe-
HUS MOAXOASILLEro MMMNAKTOPa UMW LMKOHHOTO Mblfiey/ioBuTeNs. Mpecenapartop c/ieqyeTt peryisipHo ounuath
W. NPU HEO6XOANMOCTU, CMa3biBaThb.
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6.4 YCTpOWCTBO 3apsfKu yactuy,

A3p030/IbHble YacTULbl 3apsXalTcs MPU CTOIKHOBEHUM C MOHaAMK ra3a U afiekTpoHamu. CBob6ofHbIe
3neKTpuyeckne 3apsaabl 06bIYHO 06Pa3yloTCA C NMOMOLLbI0 PaAMoaKkTUBHOIO UCTOYHMKA B MOTOKe BO3AyXa, OT-
[eNeHHOro TOHKON neperopoAkoi. NMPUMeHSAI0T NCTOYHNKN pajMoakTUBHbLIX N30TONOB 85Kr, 2,0Po nnun 241AT.
Becb aapo30/b foCTUraeT COCTOAHUA paBHOBECUS 3apsaf0B C M3BECTHbIM pacnpegenexHvem [9].

MpumeuvaHune — 3apagka yacTuu, UMeOLLMX Hecdhepuyeckyto hopMy, OT/IMYAETCS OT 3apsakM Cdepuyeckmx
yactuy,. MoaToMy pacnpejenieHne aN1eKTPUHeCcKUX 3apaios, Kak QyHKLUM pasmepa vyacTul, B Buje o06paTHoOi 3aBMCUMO-

CTU OT KPUTMYECKOI 3NEKTPUYECKOI NOABMKHOCTY B ONPEAENIEHHOM UHTEpPBa/Ie pa3MepoB YacTul, GyaeT CTPOro Bbinos-
HSTCS TOMBKO /151 CAHePUUECKNX YACTULL,

6.5 Knaccucukatop anddepeHumnanbHoii anekTpnuyeckoih nogsmxHocTn (K43M)

MoAroToBieHHbIli aapo30ab nocTynaeT B 6710k knaccudukatopa anddepeHumnanbHoi aneKTpuyeckoi
noasmxHocTu. KA3M 06bIYHO COCTOUT M3 BHYTPEHHErO U BHELIHEro 3/1eKTPOo0B C pasHuuell noTeHunanos,
nopgepxueaemoli Ha ypoBHe oT 20 o 10000 B (pucyHok 2).

YacTuubl NepeHocATCA NamuHapHbIM NOTOKOM BAO/b KOMbLEBOW o6nactu unm Tpyo6kn BMecTe € NoTo-
KOM 4MCTOro BO34yxa B 060/10uKy. [IB/XXKEHNE 3apPSAXKEHHbIX YacTul, 3aBUCUT OT UX Pa3/IMYHON NOABUXHOCTH,
4YTO MPMUBOAUT K TOMY, YTO OHW JOCTUTAIOT 3/IEKTPOJ B pa3HblX Toukax. YacTuubl, LEHTPUPOBAaHHbIE B Y3KOM
fAvanasoHe 3afaHHO 3NeKTpuYecKkoil NOABMXHOCTKU, OTOMpalTCA Yepes LWesb B KOHLE KOMbLeBOi o6nactu
1 nepemMeLLaloTCcs B 4eTeKTOPHbIN 610K.

6.6 [leTekTOop yacTul aspo3ons

YacTuubl a3po30/si C YCTAHOB/IEHHONW KPUTMUECKONR 3/1eKTPUYECKO NOABMKHOCTLIO HANPaBNsAlTCa Ha
BXO[, CUeTUuKa, KOTOpPbI onpeaensieT Ux YNCno B eguHuLe o6bema. Hanbosee WUPOKO NPUMEHSIEMbIMU CHET-
ynkamu uyactuy sasnswTcs KCY. B aTom npub6ope aspo3osib NPUBOAUTCA B KOHTAKT C NepeHachlWeHHbIMU
napamu (cnupTa uam Bogbl), KOTOPbIE KOHAEHCUPYIOTCA HA YacTuuax. YacTuubl YyBenMuuBalTca 40 Kanesb
AMaMeTPOM [0 HECKOIbKNX MUKPOMETPOB, 1 3aTeM MOTyT 6bITb 06HAPYXEHbI ONTUYECKUMU MeToaamu. [ pyroi
TUN cYeTyMKa — 3TO INIEKTPOMETP, KOTOPbI N3MepseT 3/IeKTpUUecknii Tok B cuctemMe, co3faBaeMblii oTéupa-
eMbIMU YacTuLaMu.

Mocne NpoxoxaeHns AeTekTopa ganbHenwnii aHanns 4acTul HeBO3MOXEH. MoryT 6biTb UCMO/b30BaHbI
[OMONHNTENbHbIe NPO600TEOPHMKN NapannensHo ¢ CALIM ans oT6opa Npob6 C Lenblo AabHenWwero aHanu-
3a. HanpuMMmep 3N1eKTPOCTaTUYECKUii WU TepMUYecknii ocaguTens.

— pacxopf npo6bl Bo3gyxa o KA3M; <2-- pacxopj Bosgyxa

o cdunbTpyowem kopnyce KA3M; A3— u36bITOUYHbIN pacxopf

BO34YyXa; — pacxof BO3AyXa, BbIXOAAWEro Ha AeTekTop; 2 —

aieKTpuyeckaas NoABUXHOCTb 3apR)KeHHOI7| yacTuybl asapos3ons.

— KpuTuyeckas asiektpuyeckas noABUXHOCTb 3ap5l>KeHHOVI
yacTtuubl asposonsa

PucyHok 2 — Cxema cuctembl aHanmsa guddepeHLm-
a/IbHO 3N1EKTPUYECKON NOABMXHOCTU YacTuL,
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7 MeTopn namepeHui

C nomouwbio CAA3MM nonyvalT nHopmMaLuio 0 pacnpeesnieHnn yacTul, aspo3osis No pasmepam B npe-
fenax 3afaHHoro gnanasoHa. Takke CAL3M npuMeHAT AN 06HAPYXEHNA UCTOYHUKOB BblAeNeHNs YacTul,
B paboueli 30He WAW AN U3MEPEHWUI B 30HE AblIXaHWA KOHKPETHOro paboTHMKA AN1A NOoyYeHusa uHdopma-
unm 06 nHAMBMAYyanbLHOM BO3AelcTBMM. [TOCKOMbKY CyllecTBYOLMe HA MOMEHT ONy6NKOBaHUS HacToAle-
ro ctaHgapta CAZ3M moryT 6bITb NCMO/b30BaHbl TO/ILKO B KayecTBe CTalMOHapHbIX NPO60OTOOPHNKOB, MO
BO3MOXHOCTU [O/KHO OblThb HallfEHO npefcTaBuTelbHOe MecTo oTbopa Npo6 ¢ NpuMeHeHnem TpyBOK (CM.
6.2). XapaKkTepucTUKu BO3AYLIHOro NOToKa Ha paboyem MecTe, Hanpumep, Hanpas/ieHWe BO3AYLIHOrO NoToKa
OTHOCUTE/IbHO UCTOYHUKA U MecTa oT6opa Npobbl, U HAMUYNE HECKOTbKNX UCTOUYHUKOB BYAYT CYLLECTBEHHbLIMU
KpuTepuammn Ans Bblbopa mecta oT6opa Npobbl AN MHTepnpeTalum Bo34eiCTBUA Ha paboTHMKA.

[ns oT60opa Npo6 nNpu oueHke BO3AelCcTBMA Ha pabOTHWKOB, Nepemeliatolimxca no paboyei 3oHe, He-
obxoanma 60nee TwaTesibHO pa3paboTaHHas MeToAuka oT6opa Npob6 (CM. npunoxeHue A).

MpumeyaHue — 19 HEKOTOPbIX PaboUMX MECT MO YC/IOBUAM TPyAad, He NPeacTaBseTcs BO3MOXHbBIM HaiiTyh
npeAcTaBUTENIbHOE MECTO 0TGOpa NPO6. B aTUX CNyyasix NosydeHHbIe pesy/ibTarsl uaMepeHuii 6yayT MeHee 40CTOBEPHLIMMU.

O6was nHgopMaums no MeTOAMKE NPOBefeHUs U3MepeHnii B Bo3dyxe paboueil 30HbI NpuBegeHa B
EH 689 [2).

8 MeToavka namepeHui

8.1 MoaroToBka

BbixogHoli curHan CALIM cneayet NpoBepsiTb PErynsipHo, HanpumMep nepeg v nocne cepuit namepe-
HWii, No cTaHAapTHbIM obpasuam yactuy (cm. 10.1).

Mepepn BbINOMHEHWEM Cepun n3MepeHunit Heobxogmma nposepka Hyns CAL3IM, KOTOPYH BbINOMHAKT C
npMMeHeHNeM BblCOKOI( D EeKTUBHOro omunbTpa YacTtuy (BA®Y) kak gna nuHum otbopa npob, Tak u AN BO3-
AYWHOro Kopnyca.

8.2 OT60p Npob

Ecnu oueHunsatoT Bo3gelicTBue Ha paboTHMKa aspo30s, TO ero cfiefyert oTéupaTtb B 30He AblxaHus. Bce
CywecTBylOlNE HA MOMEHT Ny6nukauum MmexayHapoaHoro ctaHgapta CAASM asnaoTca 60nbWMMK cTal-
OHapHbIMKU npubopamu. Mpoby cnegyeT oT6upaTbh B NpeAcTaBUTE/IbHOM MecTe WM O4YeHb 6/IM3KOM K 30He
ObixaHns paboTHUKa. MoxeT 6bITb NPUMeHeHa NPo600TH6OPHAN NHNA B COOTBETCTBUM C 6.2. Ecnn paboTHUK
He HaxoAuTCcA NOCTOSAAHHO Ha pabouyeM MecTe, TO NPOo6bl MOTYT 6bITb 0TOGPAaHbLI B pa3HbiX MecTax nytem nepe-
MeLlleHNs BXOAHOI Hacagku npo600T60pHOIN NnuHUM nnn scero CALIM.

CnepyeT yuntbiBaTb U@ Y3MOHHbIE NOTepn B Npo600THOPHON nuHun (cM. pasgen 11).

Ecnu CAL3MN paboTaeT B CKaHUPYOLWEM pexnMe Uamn pexvmMme NoWaroBoro U3MeHeHns HanpsXxeHus, To
NPOAO/IKUTENIbHOCTL OAHOT0 U3MEepPeHUst CoCTaB/IsieT HECKOIbKO MUHYT, 06bI4YHO OT 3 0 6 MUH. 3a 3TO BpeMms
pasmep 1 4nCco YacTul aspo3osisi He [O/IKHbI U3MeHATLCA. Ecin Heo6Xx0AUMO N3MepPATL CofepXaHne aspo3o-
neii c 6onbwoii PnykTyauynei No MHTEHCUBHOCTM BO BPEMEHU, HANprvMep Npu o6pasoBaHn CBAPOYHbIX a3po-
30/1€eii. pekomMeHayeTca NPUMeHATb 6y epHbIli cOCys BMECTUMOCTbI B HECKO/IbKO INTPOB, MNOACOEANHEHHbIN
K Np0600TOOPHON NMHUKN AN NpeAoTBPaLLeHUs NOABAEHNSA UCKYCCTBEHHbIX MMKOB BO BPeMS CKaHWPOBaHMS.
[pyrum cnoco6om 6yfeT ycpefiHeHue pe3yfbTaToB A5 Cepun Npob, ecnn KpaTKOBPEMEHHbIE BblfesieHns
HabngalTca perynspHo.

HekoTopble CALSI no3BoMAT BbIGpaTh NapameTpbl Npubopa, Takne Kak pacxog npo6bl Bo3gyxa, pac-
X0[, BO34yxa B KOpMnyce, BpeMs CKaHUMpOBaHWUs, uau fgaxe ndmeHuTb Tun KAOM. Takne HacTpoOWku BAUAIOT Ha
AnanasoH uamepeHuii. PekomeHgyeTcs BbibupaTbh AnanasoH uamepeHuii TakuMm o6pas3omM, 4To6bl OH OXBaTbl-
Ba/l BECb ManasoH pasMepoB y/ibTPaANCNePCHbIX YacTul, asapo3osisi Ha paboyem MecTe. MpakTUUecknii onbIT
nokasblBaeT, YTO 3HAYEHUA pacnpejesieHns Yyactul no pasmMepam coctasnsaoT oT 10 4o 500 HM, B 3aBUCUMO-
CTN OT MOABNEHNA NEPBUYHbLIX, arperatupoBaHHbIX U ar/IoOMepPUPOBaHHbIX YNbTPaLUCTEPCHbIX YacTul,.

O6wan cyeTHas KOHLEHTpauma YyacTtul, NnosyvyeHHas MHTerpuposaHuem no BCEMY AuanasoHy, cocTas-
nsaet ot 109 fo 1014 yacTtuy/m3 B BO34yXe YUCTbIX NOMELLEHW A NNnN BHE 34aHWiA 1 CBAPOYHOM a3po3o/ie cooT-
BeTcTBEHHO [10].
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9 MpepacrTaBneHve pe3y/ibTaToB U3MEPEHW 1 UX OLieHKa

MonyyeHHoe pacnpegeneHne cuyeTHOW KOHUeHTpauuu vactuy CN AONXKHO ObiTb BbIpaXeHO uyepes
NPOW3BOAHYK CUYETHOW KOHLEHTpaLuuu 4YacTul, B TepMUHAX 3KBMBANIEHTHOrO AMameTpa vacTuu, obnajgato-
WKUX 3NeKTPUYeckKoit noaBmxHocTblo dp, Hanpumep. dCKiddc nnu dlog CN/dlog dp ans Toro, 4To6Ll 0Gecne-
YUTb CPABHMMOCTb NapamMeTpoB HaCTPOWKM pa3nuyHbix CAL3M (YNCNO KaHANOB KPaTHbIX AECATU, LWNPUHY
KaHanos).

B 3aBMCMMOCTM OT 06bEKTA U3MEPEHWNI KONMYECTBEHHbIE AaHHbIe 0 pacnpejeneHun no pasmepam Mo-
ryT 6bITb NPeAcTaBAEHbl pa3INYyHbIMK cnocob6amMu, Hanpumep:

a) B BUAE pe3y/NbTaToB BbIUMC/IEHUSI CTATUCTUUECKUX [aHHbIX, TakMX Kak 3HaYeHUss mMakcumyma wau
MeAuaHbl, 4TO BO3MOXHO, €C/IM 0XBayeHa A0CTaTo4YHO 6onbluas yacTb pacnpefesieHus yacTuly no pasmepam;

b) B BUAE pe3ynbTaTtoB BblYWCNEHUA OO el CYUETHOW KOHLEHTPALUN B Anana3oHe n3mMepeHuid, obLei
CYETHOI KOHUEeHTpaLuuy Ana YyacTuy ¢ pasmepom meHee 100 HM nnu ana nw6oi apyroit otaenbHol pakymmn
4yacTuy, C 04HUM 3HaYeHWEeM A5 CPaBHEHWA Pas3/INyHbIX YC/OBUIA BO3AEWCTBUS;

C) B BUAE BbIYNC/IEHNS CPefHEB3BELIEHHOro No BpeMeHn pacnpejesieHns yacTul no pasmepam u 06-
el cueTHOM KOHLEHTpauny 4Ns BCEro perfnamMmeHTMpoBaHHOro nepuoga (Hanpumep 8 4 unm 15 MuH):

d) B BUAE ABYXMEpHOI fguarpaMmbl pacnpegenieHns no pasMmepy (Mo ocu X — BpeMms, ocn y — pasmep
4acTuy 1 cyeTHas KOHUEHTpaLus B BUAE KPUBbLIX) UKW TPEXMEPHOU AnarpaMmbl MOBEPXHOCTU UAN KapKacHOi
AnarpaMmbl (CO BpEMEHEM 0 0CU X. pa3MepoM 4YacTul, Mo OCK Y U C KOHLEeHTpauwueli no ocu z) ANst Toro, 4To-
6bl NpeACTaBUTb BapuaLuio cofepxaHus no BCEMY pacnpefesieHuto pasmepa 418 BCero oT4eTHOro nepuoga
BpPEMEHMN UNn nepmosa U3MepeHuii;

e) B BUAe NUKOB, OTHOCSILLMXCS K NpoLeccaM B pa6oueli 30He.

MpumeyaHune — PacnpegeneHue yacTul, no NaoWaaun NOBEPXHOCTU 1 pacnpeaeneHve YacTtul, no o6bemy Mo-
ryT 6bITb OLIEHEHbI HA OCHOBE WX pacnpefeneHusi No pasmepam, ec/ oTGMParOT B OCHOBHOM KOMMAaKTHbIe UK cdepuye-
CKMe YacTuLbl, UK arnoMeparsbl 1 arperatbl YacTuy, 4ns yactul Hecchepuyeckoli (hopMbl, HanpumMep Tpy6OK U BOSTOKOH,
06e 3TV OLEHKM, TaKKe Kak U pacnpeeneHne yactuy, no pasmepam, 6yayT MeHee TOUHbIMU. DTu pacnpegeneHns Moryt
6bITb NPeACTaBNeHbl aHASTOTMYHLIMU CNOoco6aMK NO pacnpeseneHunto aHHbIX, NPUBEAEHHBIX BblLLe.

B KkayecTBe anbTepHaTuBblI pacnpejenieHne yactuy no pasmMepam MOXeT 6biTb pa3buTo Ha cocTaBnsAw-
wye moAbl (MMKM), C NOcCAefyloWnM onpegeneHnem xapakTepucTrk KaXaoh Mogbl (guameTpa MeguaHbl pac-
npefeneHns. reoMeTpMyeckoro CTaH4apTHOrO OTK/IOHEHUS U CYETHON KOHLLEHTpaLumu YacTul) n NoCTPOeHNEM
BPEMEHHOr0 Pa3BUTUSA XapakTePUCTUK MO HA HECKONbKUX gnarpammax.

Bce cooTBeTcTBYyWOLWME napaMeTpbl Nnpubopa, TakMe Kak guanasoH U3MepeHuil, pacxof Bo3gyxa, npo-
[OMMKUTENBHOCTb CKAHMPOBAHWUSA, a Takke naeHTudgukauma mogenein CAL3M n KCY, gonxHbl 6biTe NpuBese-
Hbl B MPOTOKONE M3MepeHuii. Kpome Toro, B NpoTokone cnegyeT NpuBoOAUTbL onucaHne obopyaoBaHus, npu-
MeHsiemoro gnsa otéopa npo6, Hanpumep bydepHoro cocyga nnav nuHUKM otéopa npob. Moapo6HO onuckiBalOT
Mepbl N0 ycTpaHeHuo aAnd dy3noHHblx noTepb. MpusoaaT Bpemsa ot6opa npob.

OCHOBHOI1 XxapakTepucTUKO asapo3oneid, onpegensemMoii ¢ nomowbio CALIMM. ABNSETCA cueTHasA KOH-
ueHTpauma. CpaBHeHne CO 3Ha4YeHUSAMW, OCHOBAHHbLIMWU Ha MpefebHO AO0NYCTUMbIX 3HAYEHUAX MaccChl as-
po3onieil onacHbIX BeLl,ecTB, HEBO3MOXHO. Hanpumep, MOXHO MCNONb30BaTb CKAHUPYIOLW YO 31E€KTPOHHYIO
MWUKPOCKOMUIO WM NMPOCBEYMNBAIOLLYIO 3/IEKTPOHHYIO MUKPOCKOMNUIO ANA ONpefeneHns XMMMUYecKkoro coctasa
yacTuy, a Takxe B kKayecTBe afbTepHaTMBbl — A8 onpejeneHns pasmepa vactuy (cm. MCO/TO 27628)

10 TlMpoBepka xapakrepucTuk CAA3I

10.1 MpoBepka knaccugumkaymm vyactuy,

Kann6posky CAASIM no pasmepy 4acTul, MOXHO BblINO/MIHATL C NPUMEHEHWeM cTaHAapTHOro o6pasua
yacTuy nonmctuposia paamepom ot 20 o 900 HM. aTTeCTOBAHHOIO N0 3TasloHaM pasmepa yacTtuy. XXenartenb-
HO MMeTb TPU CTaHAapTHbIX obpa3ua, cofepxalnx 4yacTulbl Tpex pasHbiX pasMepos, A/ NPOBEPKM MOYTH
BCEro AnanasoHa n3MepeHunit. Hactuubl AucneprupyoT B AEVMOHU3MPOBAHHON BOAE, PACMbINAIOT NOAYUYEHHYIO
CyCMeH3M0 C NOMOLLbI0 atoMmusaTopa M YaCTUYHO BbiCYLIMBAIOT Nepef 0oT60pom npob.

HanmeHblas yacTuya nonmvcTupona, Kotopas MoXeT 6biTb Mcnosb3oBaHa Ana kanubposku CALIM,
nmeet pasmep npubaunsntenbHo 100 HM. 3T0 06YC/IOBNEHO ABYMSA NPUYMHAMU: MAKCUMYM pasMepa yacTtuu,
ONA 4acTUL, MeHbLllero pasmepa NPoOUCXOAUT HANOXEHWE Ha WX MaKCMMYMbl MUKOB (POHOBbLIX YacTul, npu-
Meceil BOAbl AWM ocafka; NOBEPXHOCTb pacnblISeMblX YacTUL, NOUCTUPONA MOXET UMETb TOHKYH MEHKY.
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COCTOALLYI0 U3 NnpuMeceli B BoAe, B pe3y/nbTaTe Yero 4yacTuubl NPOABAAKT ceba Kak 60siee KpynHble, Yem
yCTaHOB/IEHO.

MpumeyaHne — ITO O3HAYaEeT, YTO MeTposornyeckne xapakrepuctukm CAL3M He MOryT 6biTb NMPOBEPEHbI
nosib3oBaTenieM B AuanasoHe pasmMepoB YNbTPagucnepcHbIxX YacTul, U HaHovacTuy, meHee 100 HM. Ha MOMeHT ony6u-
KOBaHUSI HACTOALLEro CTaHaapTa eAMHCTBEHHbIM MEeTOoAOM KanmopoBkn CALSM ¢ NpUMEHEHWEM YacTUL, pasmMepom Me-
Hee 100 HM sBNSIETCA UCMOMb30BaHNE YACTUL,, NONyYaeMbIX C MOMOLLbIO 3/1EKTPOPACTbIIUTENS UM UCKPOBOTO paspsja.
CnepfyeT npusHaTh, YTO Npeanaraemblii METOZ C/IMLLKOM C/IOXHbIA ANs NPpUMEHeHWs nonb3oBatenem. VHdopmaums no
nposepke kambposkn CALIMN npuegeHa Takke B MICO 15900 [1).

10.2 TMpoBepka 3t ekTUBHOCTN NoAcyeTa yncna yactuy

Ha MOMeHT ony6nunkoBaHMa HacToswero craHgapta kannoposky CALSM no cyeTHON KOHUeHTpauumn
MOXHO 6blN10 NPOBOAUTL TOMIbKO C MPUMEHEeHnemM o06pas3uoBoro npnuéopa n cTabunbHOr0 MCTOYHMKA YacTuL,.
Ha MoMeHT ony6/1KoBaHWsl He MMEeNOCh MEPBUYHOTO 3TasIOHA CHETHOW KOHLEeHTpauun yacTul. Bo3MOXHbIA
CTaHfapTU30BaHHbIi MeTo4 MoXeT 6bITb OCHOBaH Ha addhekTe cTabunbHoli koarynauyum (11).

Ha momeHT ony6numkoBaHusa ctaHgapta usrotosutenu CAA3M npumeHsnu o6pasuoBble npubopsbl Ans
HaCTPOIKM CKOPOCTK noAcyeTa YyacTul, BbinyckaeMblX UMW NPpM60OpoB. B kayecTse anbTepHaTUBbl PEKOMeEHAY-
eTcsa yyacTBoBaTb B MOX/1a60paTOPHbIX KPYTOBbIX CIMYUTENbHBIX UCTNbITAHUAX [12], KOTOpPbIE MOTYT 6bITb NPO-
BeJeHbl Ha NNaTHOI ocHoBe (CcM., Hanpumep, «calibration workshops» B ccbinke [13]). MHchopmaumusa o cnuye-
HUM KCUY ¢ anektpomeTpom npusegeHa 8 MCO 15900 [1].

11 Mpobnembl 1 OWNGKN

11.1 3dpekTUBHOCTL NoACHETa YaCTUL, B KOHAEHCALNOHHOM CYeTYMKe YacTul (cHeTymke agep
KOoHAeHcauum)

OdhbekTMBHOCTL nogcyeTta yactuy B KCYU (CAK) pasnuyHa B 3aBUCMMOCTM OT AOCTYMHOrO AuanasoHa
nsmepeHuii. Hanpumep. KCY xapaktepusytot 60/1ee HA3KUM pasMepoM YacTul, Npyu KOTOPoM 3P PeKTUBHOCTb
cueTa gocturaet 50 %. CnepyeT yuuTbiBaTb MHDOpPMaLUio, NpeaocTaBAsieMy0 U3rotosutenem npubopa, u
onpefennTb BO3MOXHbIW AnanasoH nsMepeHuin. 9 ekTMBHOCTbL AeTeKTopa YacTul, aapo3ons, Kak yHKLmsa
pasmepa 4acTuL, A0/KHa ObiTb U3BECTHA U MHTErpMpoBaHa BO BCTPOEHHOE NporpamMHoe obecneveHve npu-
60pa. Bce uameHeHuns, BHOCUMbIe B flaHHbIe N0 onpeAeneHnto ahhekTUBHOCTM NojcyueTa Ha aTane NCXo4HbIX
pe3ynbTaTtoB U3MepeHunil, JOMKHbI 6bITb ONMUCaHbl B NPOTOKONE M3MepPeHnii. MakcumanbHas geTekTupyemas
KCY (CHAK) cueTHas KoHUEHTpauma nTMMUTMpoBaHa coBnajarwnmmy oTcuetamm, 4To NPUBOAUT K ee 3aHNXKEH-
HOW oueHke. nA npeAoTBpalleHns aToro adppekrta MoryT 6bITb NPUMEHEHbI cMCTeMbl pa3baBneHus, ycra-
HOB/IeHHble Ha BXxo4e B NP0o600TOOPHY0 NNHMIO. Ecnn adhdhekTUBHOCTL nofcyeta YacTul, Hen3BecTHa, To 310
[O/KHO 6bITh YKa3aHo B NPOTOKO/1E U3MEPEHWIA.

11.2 YacTuubl C HECKONBKUMU 3apagamu

YacTuubl C HECKO/TbLKUMU 3apsfaMn MOTyT MPUBECTU K 3aHWXKEHHOI oueHKke guameTpa yactul. O6bIYHO
B CALSM vMetoTcs cpefcTBa KOPPEKTUPOBKM Takoro Bo3aeiicTBus. KoppekTupoBKa OCHOBaHA Ha U3BECTHbIX
MPOMNopUUSIX YacTUL, C HECKONIbKMMM 3apsifjamMy B COCTOSIHUM paBHOBEeCUsl 3apsifjoB. DTN 3pPEKTbI JOMKHBI
6bITb OL,EHEHbI U NOMPABKM HA HUX BHECEHbI B NporpammHoe o6ecnedyexHne npuéopa. B npoTokoie ucnbiTaHuii
pPErncTpUpyoT PakT NPUMEHEHUSS MeTofa C YYeTOM YacTul, C HECKONIbKUMIU 3apsijamu.

11.3 MoTepu npu ot60pe Npob

11.3.1 O6uwwne nonoxeHus

CyuiecTByeT Tpu Tuna noTepb nNpu oT6ope Npo6, KOTOpble U3MEHAT (NPUBOAAT K CMELLEHWI0) NOYyYEH-
Hoe pacnpegeneHue yacTuy No pasMmepam:

a) notepu u3-3a Anddy3mm B Npo600TOO0PHON NMHUK (NpU ee NnpumeHeHun), cm. 11.3.2;

b) koarynsauus B 6ycpepHom cocyge (npu ero npumeHexHun), cm. 11.3.3;

c) andppysnorHble notepun B CAASM. cm. 11.3.4

11.3.2 MoTepun mn3-3a and pysmmn B Npo600T6OPHON NNHNNK

[ns npo600T6OPHON NMHUK (C KPYTAbIM NONEPEYHBIM ceYeHneM), AN dy3MoHHbIE NOTEPU MOTYT GbITb
BblyncneHol no popmyne (3) ([14]. 7.4):
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1- 5.50u23 + 3,77y, 1 < 0,009
0,819exp(-11.5u) + 0.097 5exp(-70.1u) ur 0.009
o, 3)
D= kTB.

rae p — npoHukaHue yepes TPy6Ky NPo600TOOPHON NNHUK:

U, — napameTp Audy3noHHbIX NOTEPb;

B — mexaHuyeckasa NoABUMXHOCTb YacTuu, c/Kr;

D — koadpchuuymeHT gudpdysum yactuy. M c;

K — nocTtosiHHaa bonbumaxa. 1,38 10-23 H m/K;

L — AanvHa npo600T6OPHON TPy6KU, M;
g, — pacxopg npobbl Bo3ayxa B K43M, m3/c,

T — abconwTHaa Temnepartypa, nNpu KoTopoi pa6otaeTt K43M. K.

Mpumep andy3MoHHbIX NOTEPb NPUBEAEH Ha pucyHke 3. MoTepu BbIYUCASAKT AN NAMUHAPHOIo NOTO-
Ka B Tpy6ke anuHoit 1 m ansa pacxoga sosgyxa 0.3 u 1 a/mMuH (4to akBuBaneHTHo 0,5-10~5un 1,7-10 s m3/c) co-
OTBETCTBEHHO. [lnameTp TPyOKM He BAUSET Ha BbluncieHne and y3MoHHbIX NoTepb. [as yacTuy guamMeTpom
MeHee 40 HM (4TO aKBMBaNeHTHO 40 10'9 M) noTepu AN11 PACCMOTPEHHOrO ciyyasn npesbiwatTt 5 %.

p — nponukarue, d — guameTp yacTuybl

PucyHok 3 — Aundhdy3noHHbIe NOTepU, BbIYMCIEHHbIE ANA TPYOKM ANNHOK 1 M
NS ABYX 3HA4YeHWii pacxoaa

11.3.3 CwucTtemaTuyeckasn owmnbka, obycnosneHHas 6ydepHbIM cocyaom

MprumeHeHne 6ycepHoro cocyaa (cM. 6.2) B (po600TOOPHON NMHUN MOXET MPUBECTU K N3MEHEHUIO, Kak
B CYETHOI KOHLeHTpaLMn YacTul aspos3ons, Tak U B pacnpefesieHnn no pasmepam. HaxoxpgeHue vyactuy B
6ydhepHoM cocyfe NpUBOAUT K TOMY, UTO aspo30/1M C BbICOKUM COAEepPXaHWeM YacTul, Hanpumep cBapoyHbIi
a’3po30/1b UM APEeBECHbIV AbIM. 6yAyT KoarynnposaTtb. OTO MPUBOANT K YMEHbLUEHMIO CYETHON KOHLEeHTpaymm
4yacTuy 1 yBe/IMYEHWIO CYETHOW MeguaHbl gnameTpa vyactuy. a8 aspo3ons ¢ yHMMoAabHbIM pacnpegene-
HMeMm pas3MepoB He criefyeT NPUMeHATb b6y epHblii cocya, ecnn 3HayeHne cCYeTHON KoHLeHTpauun Yyactul, Cbl
npesbiwaet 0,3-1012 m_3.

MpumMmeyaHue — B GydepHOM cocyae MOryT MPOMCXOAMTL MOTEPU 3a CUET OCAKAEHUS YACTUL, HA CTEHKAX, HO
PEKOMEHAALMM OTHOCUTE/TBHO CMOCco6a OLEHKM 3TOro adhdhekTa He MOryT GbITb AaHbl.
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11.3.4 BHyTpeHHne AN py3noHHbIe notepu

Onchdy3noHHble notepu BHYTpM CALIM fo/mkHbI 6bITh ONpeAeneHbl U3rotoButeneMm npuéopa n BHe-
CeHbl B €ro BCTPOEHHOe nporpammMmHoe obecnevyeHne, 0fHaKoO 3TO AO/IKHO 6bITb NPOBEPEHO NOMb30BaTENEM.
O dy3noHHbIe NOTEPU MaKCMMasibHbl MPU HU3KOM pacxofe Bo3fyxa u coctaBnatoT meHee 0.5 n/MuH. Monb-
30BaTeflb MOXET onpeAennTb BHyTpeHHue anddysvoHHblie notepn B CAAIM. paboTatoLwem npu HA3KOM pac-
xoge. nyTem napannenbHoro otéopa npo6 ¢ ncnonb3osaHnem CAL3MN. paboTaloLiero npyM BbICOKOM pacxoge,
C NPUMEHEHNeM TeCTOBOr0 a3po30/1s, FTeHepupyemoro B fabopatopuu, paBHOMEPHO pacnpefesnieHHoro B Npo-
CTpaHCTBE M MOCTOAHHOIO BO BPEMEHM, N MyTeM CPaBHEHWNA W3MEPEHHbIX 3HAYeHM CYETHON KOHLeHTpauuu
YyacTul, 1 BbIBOAOM (DOPMYy/bl, CKOPPEKTUPOBAHHOW Ha 3aBUCMMOCTb OT pasMmepa yacTtuy. pyrum cnocob6om
ABNsieTca cpaBHeHune otaensHoro CALJIM ¢ aoByms nocnefoBaTesibHO coeguHeHHbiMn CALDM (6e3 koHAawu-
LMoHMpoBaHuAa 3apsaga nepeg stopbim CALSMM). Korga Bce OHW HACTPOEHbl HA OAHY U Ty Xe 3/1eKTPUYEeCKyto
NOABMXHOCTb YacTu,.

11.4 HeonpepgeneHHOCTb pe3ynbTaTos

11.4.1 O6wwne nonoxeHus

HeonpeaeneHHOCTb pe3ynbTaToB oNpefesieHns 3/1eKTpuyeckoii NOABMXHOCTN Z BO3HUKaeT BCeACTBME,
Kak ycnosuii paboTbl npubopa, Takmx Kak pacxop Bo3fyxa, npuMeHsemas pasHoCTb noTeHumanos B KON
nnun acphekTUBHOCTL 3apAAKM YacTuL, Tak U KOHCTpyKunun CALSM. onpegenswowein 4ONYCKN reoMeTpuyecKknx
pasmepoB WM BHYTPEHHME noTepu yacTuy. PacwunpeHHas HeonpegeneHHOCTb npuBegeHa B NCO 15900 [1].

11.4.2 Pacxof Bo3gyxa

CTabunbHOCTb pacxoda npobbl BO3Ayxa BAMSET Kak Ha onpefesieHne guameTtpa yacTulbl, obnagato-
e 3NeKTpnYecKon NoABMXHOCTbLIO, TaK N HA CYHETHYH KOHLEHTpaLuio yacTul B AeTekTope.

CT1abunbHOCTL pacxofa BOo3fyxa B BO3AYLWHOM KOpryce BAMAET Ha onpefefieHne anamerpa vacTulibl,
o6napgatoLleit aneKTpnyeckoi NOABMKHOCTbIO. HacTo NPUMEHSIIOT COOTHOLLEHMe NOTOKOB BO3AyXa npoba-kop-
nyc 1:10. N3mMeHeHne COOTHOLIEHW, YCTAHOB/IEHHbIX N3rOoTOBUTENEM Npubopa, MOXET NPUBECTU K U3MeEHe-
HUIO OYHKUUKM npeobpasoBaHus CALIM n. Takum 06pa3om, K paspeLleHnio No pasmepy Yactuy,.

Pacxof Bo3gyxa u cpeAcTBa M3MepeHuii pacxoga Bo3dyxa B npubope cnepyet perynsipHo nNpoBepATb.
Cnepyet nsberatb TypOyneHTHbIX NOTOKOB BO3dyxa B 6n10ke aHanusatopa. O6bI4HO HEO6XOAMMOCTL yyeTa
3TUX haKkTopoB NpMBeAEeHa B MHCTPYKLMAX NO aKcnayaTauum npubopa.

11.4.3 3nekTpuyecKkoe HanpsaxeHune

OnekTpuyeckoe HanpskeHve B KA3M Hanpamylo BavaeT Ha oT60p YacTul, B COOTBETCTBUU C UX 3/1EK-
TPUYECKOW NOABMXHOCTbID. DNYKTyaLnMn HanpsaXxXeHuss NpMBOAAT K OTOOPY yacTul MHOTO AnameTpa u ywupe-
HUIO PYHKUUKN Npeobpa3oBaHusa. Heob6xoaMMO perynspHO NOBEPSATb UCTOYHMK BbICOKOTO HANPSXXeHNA U BONbT-
meTp.

11.4.4 KOHCTpPYKLUUA cuCTeMbl aHanunsa anddepeHumnanbHONn 3N1EKTPUYECKON NOABUXHOCTMN

HeTouHble reomeTpuyeckne pasmepbl CAAIM NpMBOAAT K OTK/IOHEHUAM Npy 0T6OPe YacTul, B COOTBET-
CTBMMW C WX 3M1IEKTPUYECKON NOABMXKHOCTbIO. KpoMe TOoro, He06XoAUMO YyUuTbiBaTb NOTEPU YacTUL, B CUCTEME
nojauyn notoka npoosbl.

11.5 Meperpys3ka

Mpu BbICOKOI CUYETHOW KOHLEHTpauuum YyacTuy Hebonblloe YMCNO YacTul MoxeT octatbcs B CAASMM,
Hanpumep, B HUXHel YyacTu knaccudmkatopa, Ha BpeMs, npesbillatllee nepuos 04HOro ckaHmposaHus. Mpu
3anycke cnefyoLero CkaHMpoBaHa 3T YacTuULbl CHUTAIOTCA NepBoHaYasibHO NPU HeNpaBUIbHOM MOJIOXe-
HWM OTHOCMTENbHO NX pasmepa, YTo 6yAeT NPMBOANUTL K OWMOKe B 3HAYEHUWN CYETHOW KOHLEeHTpauuu. Yeenu-
ynBasi NPOMEXYTOK BPEMEHUN MEXAY CKAHVMPOBAHUEM MOXHO YCTPaHWUTb NMPUYMHY Takoi ownoékm [15].

11.6 OT60p Npo6 BONOKOH

Mpn oT60ope Npo6 a3po30/14, coAepx allero BO/IOKHA WAN arperatbl 4acTul, B BUAE LieNoYek, COoTBeT-
CTBYWOLNI AnameTp YacTul, obnagamlnx aNeKkTpuyeckoil MoABMXHOCTbIO, ByeT oTAnYaTbCs Kak oT guame-
Tpa BOJIOKOH, Tak U OT UX AANHBL. [lna noayvyeHmsa 6onee nogpo6HON nHpopmaunmn o dopme yacTul, aspo3ons
Heo6xo4MMOo 0T6MpaTh YacTulbl ONpeAeneHHOro gnameTpa, HanpuMep, UCNOb3ys KOHAMLMOHEP 3apsja va-
ctuy nocne KA3M BMecTo feTekTopa YacTul, U aHanu3npoBaTb UX C NOMOLLbIO PacTpoBOli MK NpocBeYnBa-
loLwein 3/1eKTPOHHOW MUKPOCKONUN.
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11.7 BnaxHOCTb

BNaXHOCTb MOXET U3MEHWUTb pasmep 4acTul, 0CoO6eHHO npu oT6ope NPo6 rMrpoCKONUYHbLIX aspo3oseil
UM B YCNIOBUAX 3HAUYNTENIbHO M3MEHsoLelica BnaxHocTu. Mepes 0T60poM Npo6 aspo30/b BbiCYLIMBAOT C
NMoMOLLbI0 AN (PY3MOHHOTO OCYLIUTENSA WU CYXOro pa3baBnsiolero Bo3ayxa UM UCnonb3yoT apyrue npu6o-
pbl KOHTPO/ISA BNAXHOCTU A5 NONYYEHUS CTABUbHBLIX YC/I0BMIA. B 3TOM C/lyyae NpOTOKO/ UCMbITAHMIA AOMKEH
cofiepxartb Nogpo6HOe onucaHme KOHTPOS BNAXHOCTH B U3MEPUTENbHOI cucTeme.

11.8 TexHunyeckoe ob6cnyxuBaHune

Cnepyet perynsapHo ounwate CAASM ana npefoTeBpalieHns U3MeHeHW B HEM napameTpoB 3N1eKTpu-
yeckoro nons. TexHnyeckoe obcnyxunBaHue npubopa cnepyet BbINONHATL B COOTBETCTBUUN C UHCTPYKUUAMM
N3roToBUTENA, B 3aBUCUMOCTUN OT PEerysispHoOCTN ero npumeHeHuns. Hanpumep, xuakocte B KCY cnepyert pe-
T'YNAPHO 3aMeHATb.

Mpn NpUMeHeHUN U XpaHeHUn pafMoakTUBHOrO UCTOYHUKA B KOHAMLMOHepe 3apsAga vacTuy v npu
TpaHcnoptupoBaHun CAL M BbINOAHAT TpeboBaHUSA MECTHbIX, HaLWOHANbHBIX WU MEeXAYHapOAHbIX HOp-
MaTUBHbIX JOKYMEHTOB [5]. O6bIYHO O NPUMEHEHUN PALUOAKTUBHOIO UCTOUYHMNKA YBEAOMIAIT NepcoHan opra-
HU3auuu. NnposoAALmnii 0T60p Npo6.
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Mpunoxexve A
(cnpaBoyHOE)

MeToabl onpefeneHus Bo3geicTens

OnpegeneHvie CHeTHOM KOHLEHTpaLMmn YacTuL, B BO3ayxe paboumx 30H NpoBoAAT ¢ npumeHeHnem CALSM. Bkioyas
yacTuubl, BbiaensiemMble )OHOBbIMWA UCTOYHUKaMK (HanpuMep, YacTulbl, 06pasytoLmecst Npu TEXHOIOMMYECKMX NPOLLEeC-
cax. OCYLLeCTBASALWMXCA NOBAN30CTY; B pe3ynbTaTe JOPOXHOI0 ABMXEHUA WY NPOLECCOB rOPeHUs, BKYasa YacTulbl,
cofepxaliuecsi B curapeTHoM fbiMe). YacTuubl, Bblaensiemble (DOHOBbIMU UCTOYHMKAMM, NMPaKTUYECKN BCerga npucyT-
CTBYIOT B BO3[lyXe B Pa3/IM4HOM KO/IMHYECTBE, HO NPW OLEHKe BO3AEeNCTBUS N0 MacCOBOM KOHLEHTpauum Hanbonee yacto
onpegensembix BAbIXaeMOW, TopakaslbHON 1AM pecnupabenbHoii pakumuii asapo3ons Ux Bk 00bIYHO HE YuYMTbIBALOT.
OpHako Mo pesynbTaram U3MepPeHNs CHETHOMN KOHLLEeHTpaLWm YacTul, ynbTpaamcnepcHbIX aspo3onei nm HaHoaspo3onei
B BO3yxe paboueli 30Hbl, UX BIMSIHWE Ha 340P0OBbE PAGOTHUKOB MOXET ObITb 3HAUMTE/IbHBIM U NPU 3TOM HECTAOWU/bHBIM,
1 ero cnefyeT yuutbiBaTb NPU OLEHKE BO3AECTBUSA Ha paboTHUKA BbiAeNseMblX B X04e TEXHOMIO0MMYeCcKoro npoLecca yib-
TPaAMUCNepCHbIX a3po30eit M HaHOa3PO3oNEeNA.

[Ins oueHKn BO3AeNCTBUA ynbTpaamcnepcHbiX aspo3o/ieli M HaH0aapo3oei Ha 300poBbe PabOTHUKOB B X0A4e pa-
604ero npouecca onpeAensoT pacnpegeneHmne YacTul, Mo pa3mepy 1 X MaccoByto KOHLEHTPaLMIO B HAPY>KHOM BO3AyXe,
N nX hoHOBOE cofepxaHne. PacnonoxeHne KOHTPOSIbHON TOUKU MOXET 6biTb BblopaHO 60nbLuelt 61M30CTN OT TEXHOSO-
rnyeckoro npotiecca. [Jo/MKHO BbITb YYTEHO Hanpas/eHne BeTpa. Bo3MOXHO, YTO A1 3TOW Len MOryT 6bITb NPYMEHEHBI
nNpubopbl, OCHOBaHHbIE Ha MPUHUWNE U3MepPeHuin, oTamyHoMm oT CALA3MM. Hanpumep KCY, ecnv oHM OXBaTbIBAKOT TO Xe
pacnpefesnieHne Yactuy, no pasmepam. BamsHue yacTuu, o6pasytowmxcs B HapYy>KHOM BO3yxe, MOXET ObITb onpefeneHo
nyTem NpUMEHEeHUs onepauuii BbIYMTAHUA UK AeNeHNs AaHHbIX Mo (hOHOBbLIM YacTuuaMm B BuAe O6LLEero yncna yactuy,
B BO3yxe paboyeii 30HbI, N pacnpefenieHus YyacTul, o pasmepam.

[lpyroii BO3MOXHOCTbIO OnpejeneHns Bknaga TEXHOIOrMYEeCcKoro npouecca npy NpoBeAeHnN N3MepeHunii ToNbKo B
O[HOI TOUKE WM OAHUM NPUOOPOM, SIBMISIETCSH CPABHEHME [aHHbIX, NOJTyYEHHbIX MEXAY aKTUBHbLIM W HEAKTVUBHBLIM Mepu-
opamu paboTbl.

[lnsi oueHKn BO3AENCTBMS 3a MOJHY0 paboyyio CMeHy MOTyT 6biTb YCpeAHEHbI pe3yibTaTbl HECKOMIbKMX KpaTKkoBpe-
MEHHbIX U3MepeHuit. Mpu BbIGope camoli KOPOTKON NPOAO/KUTENBLHOCTU 0T6opa NPO6 ANA NocneayoLeli HTerpasibHoi
OLIEHKV BO3AEVCTBMA 3a MOJIHYI0 Pabouylo CMeHy NPUMEHSIOT pekOMEeHAALMN, YCTAHOB/IEHHbIE B HALMOHA/IbHbBIX HOP-
MaTVBHbIX AOKYMeHTax. Takke ANnA OLeHKU BO3LelCTBMSA MOryT 6biTb NPUMEHEHbI pe3y/bTaTbl OLEHKN BO3AencTBuA 3a
KpaTKOBPEMEHHbI NMepuog, KOTOPY 06bIYHO BbIYMCIISAIOT Kak CpegHee cogepXaHue, nosydyeHHoe Ans nepuoga 15 MuH.
B 3aBMCUMOCTM OT TMNA UCTOYHUKA YaCTUL, U TPYA0BOI aKTUBHOCTM paboTHUKa, 0TOOP NPob B onpeseneHHol 30He 06bIy-
HO He MOXeT OblTb NPUMEHEH A1 OLeHKN BO3[EeNCTBUA Ha KOHKPETHOro paboTHUKa C npviemsemeli HeonpegeneHHo-
CTbt0. DTO BO3MOXHO TO/IbKO B TOM C/lyyae, ecnn MOXeT 6bITb onpefeneHa Touka otéopa npob npeactaBuTenbHas ans
paccMmaTtpuBaemMoil TEXHO/IOTMYECKO onepauyu uanm ecnv Hanpas/ieHne OBUWKEHWUS paboTHUKA WM pacCTOsiHMe OT Hero
[0 UCTOYHUKA(OB) YacTuL, 3HAUYUTENBHO U3MEHAETCA 3a pabouyyto cMeHy. OnMbIT B 061aCTU NPOMbILLNIEHHON TUTMEeHbl 3a
nocnegHue 40 neT nokasas, YTO cTaTnyeckuii oTbéop Npob B ONpefeneHHoR 30He 06bIYHO MPUBOAUT K MOJTyYEHMIO 3a-
HWKEeHHON B 2—10 pa3 OLeHKM1 BO3AENCTBUS N0 CPABHEHWIO C NEPCOHa/IbHLIM 0TGOPOM MPO6, HO B HEKOTOPbIX UCKHOUM-
TesIbHbIX C/lyYasx pesy/nbTaTbl MOTYT ObiTh 3aHWXKEHbI elle 60sblue, XOTA Tawkke OGblBAIOT U Cyyan, Korga He nosydvaroTt
3HAUNTENbHOWN pasHULbl MeXay pesynbTatamu, NonyyYeHHbIMU C NPYMEHEHWEM NepcoHasIbHOro otbopa nNpob n otbopa
npo6 B onpefeneHHon 30He ((16)—[22]). B3BelueHHble MO BpeMeHu pesy/bTaTbl U3MEPEHWiA, NoMyYeHHbIe Ha OCHOBE
npo6, 0TO6paHHbIX B pasHbIX MeCcTax, MOryT 6biTb MCMNOMNb30BaHbI 4151 OLEHKN BO3AENCTBUA Ha KOHKPETHOrO paboTHMKA,
ecnv B npoLiecce paboTbl OH nepemelyaeTcs. Bonee NoApo6HO BONPOCH! OLEHKWN BO3AEMCTBUA YacTuL, Ha paboTHNKOB
paccmoTpeHbl B MICOAO 27628.

Mpu oueHke BO3AeNCTBNA BCA TPyAOBas feATeNbHOCTb, OCYLLeCcTBAsSeMast B paboyeil 30He, Jo/kHa GbiTb COG/II0-
[eHa 1 3a40KyMeHTMpoBaHa ANA NofyyYeHns AONONHUTENbHOW MHAoPMaLmMK, KOTopas MOXET Oka3aTbCs Nosie3Hoin npu
VHTepnpeTauum pesynbTatoB oT6opa nNpob B onpeAeneHHoN 30He. [aHHble 0 APYrMX UCTOYHMKAX aspo3oneit, cucreme
BEHTUNALMM pabouell 30Hbl, MecTax pacnosioKEHUS BbITSXKHON BEHTUNALMKW, BUAAX AeATeNIbHOCTU paboTHUKa W cpej-
CTBax ero MHAVMBUAYa/IbHONM 3aLMTbl MOTYT ObITb NOME3HBIMU NPU AasibHElLLel oueHKe. Ha MOMEHT Ony6/IMKOBaHWS Ha-
CTOSILLIEro cTaHAapTa, Aaxe B Ciyyasx, Korga Mepa OLeHKW BO3AeliCTBUS YNbTpaamncnepcHbIX aspo3osiell 1 HaHoaspo3o-
neii Hen3BecTHa, PeKOMeHAYeTCst COXPaHsATh BCe 3anincu 3a Nepuof NPOAO/HKUTENBHOCTLIO 5 fieT.
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Mpunoxexne B
(cnpaBoyHoe)

MepeyeHb NnponssoanTeneit npubéopos2
(He ncuyepnbiBao W niA)
- Grimm Aerosol Technik GmbH & Co KG
Dorfslrasse 9
D-83404 AINRING
Germany
http://iwvny.grimm-aerosol.com

- Hauke GmbH & Co KG
Cumbertandstrasse 46
A-4810 GMUNDEN
Austria
http://mw>v.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://www.tsi.com

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

TOKYO 158-0087
Japan
http://www.sokken.co.jp

2>[laHHas uWHopmMaums npusBefeHa ANnA yAo6CTBa MNofb3oBatenieli ctaHgapTa M He CNYXUT peknamoil faH-
HbIX npousBoauTeneii. MpuBeaeHHast MHpopmaumsi oTHocuTca K 2011 rogy M Ha AAHHLIA MOMEHT MOXET SBNATHCS
HefeicTBUTENIbHOA.
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Mpunoxexve A
(cnpaBoyHoe)

CBefleHUs 0 COOTBETCTBUMN CChI/TOUYHbIX MEXAYHAPOAHbIX CTAHAAPTOB HALMOHAMIbHLIM CTaHAapTamM
Poccuiickoii degepaynn

Tabn nya OA1

O603HaYEHVIE CCbUTOHHOTO CreneHb O603HaueHVie N HaMMEHOBaHMe
MEX[IyHAapOAHOrO CTaHAAPTa  COOTBETCTBUSA COOTBETCTBYHOLLIETO HALWIOHA/IBHOTO CTaHAapTa
NCOITO 27628 HoT FOCT P 54597—2011/1SO.TR 27628:2007 «Bo3gyx pab6oyeil 30Hbl.

YnbTpagycnepcHble a3apo3oi, a3apo30/iM HAHOUACTUL, U HAHOCTPYKTYpU-
pPOBaHHbLIX YacTuy,. OnpeaeneHme XxapakTepUCTUK 1 OLieHKa BO3aeicTBus
npy BAbIXaHWW»

MpumeyaHune — B HacTosALLEN TabMLE NCMOML30BAHO CrlefytoLLee YC/IOBHOE 0603HAUEHE CTENEHN COOT-
BETCTBYUSI CTaHJapTa:
- FOT — WAEHTUYHBbI CTaHaapT.
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