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ViHgbopmauuss ob U3MeHeHUsIX K HacmosileMy cmaHoapmy nybrnukyemcss 8 eXXe200HO u3dagaeMoM
UHpOopMalUOHHOM yKa3zamerne «HaluuoHanbHbie cmaHoapmhbi», a meKkcm U3MeHeHUU U INorpasoKk — 8 eXXeMe-
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© CtaHpapTuHdopm, 2012

HacTtoawumn ctaHaapT He MoXeT ObITb NOMHOCTLIO UITU YacTUYHO BOCTNIPOU3BEAEH, TUPaXXNPOBaH U pac-
MpocTpaHeH B KayecTBe oduumanbHoro nsgaHmsa 6es paspeweHns PegepanbHOro areHTcTBa Mo TeEXHNYECKO-
MY PerynmpoBaHuo U MeTPOoorum



[OCT P 8.775—2011

CopepxaHue
1 OBMAaCTB MPUMEHEHUSL. . . . . . o o e e e e e e e e e e e e e e e e e e e e, 1
2 HOPMATUBHBIE CCBIMTKM . . . . . . e e e e e e e e e e e e e e e e e s s s e e s s e 1
3 TEePMUHBI UOMPEAECTIEHUST . . . . . o o e e e e e e e e e e e e e e e e e e e e, 1
4 CYWHOCTE METOAA USMEPEHUM . . . . . . . . e e e e e e e e e e e e e e e e 2
5 OnucaHne cpeAcCTBaA USMEPEHUIM . . . . . . . . . o o o e e e e e e e e e e 3
6 YCNOBUSUSMEPEHUMIM. . . . . . o o o e e e e e e e e e e e e e e, 6
7 TpeboBaHUSA DE3OMNACHOCTU . . . . . o o o e e e e e e e e e e e e e e e e 6
8 [lopaaoKk NoAroToBKUA U MPOBEAEHUA USMEPEHUM . . . . . . . o o e e e e e e e e e e e e e e e e e e e e e, 14
9 lNpaBuna oPoOPMNEHNA PE3YNBTATOB USMEPEHUM . . . . . . . . o e e e e e e e e e e e e e e e 8
10 OueHka HeonpedeneHHOCTU Pe3yNbTaTOB USMEPEHMM. . . . . . . . . . . o i i e e e e e e e e e e e e 3
[TpunoxeHue A (cnpaBo4vHoe) PacnpegeneHue 3apsiga Ha vyacTulax B 3aBUCUMOCTUM OT UX pasMepa . . . . . 9
[MpunoxeHune b (cnpaso4Hoe) [lepegaTovHas yHKUMA LUNUHOPUYECKOro KnaccugukaTopa. . .. . . . . . 11



[OCTP8.775—2011

HAUUWOHANBbHBILU CTAHOAPT POCCUUCKOWNW OGEOLEPAUUNMN

[ocypapcTBeHHasa cucteMa obecnevyeHUss eUHCTBa U3SMepeHUn

OUCNEPCHbIU COCTAB FA30BbIX CPE[]

OnpeaeneHue pasMepoB HaHo4vYacTUL no Metoay aud depeHuManbLHOU
3NeKTpU4YeCcKo NogBUXKHOCTU a3pPo30/ibHbIX YacTuULl,

State system for ensuring the uniformity of measurements. Disperse composition of gas atmospheres.
Determination of nano particle size by differential electrical mobility analysis for aerosol particles

IlaTta BBegeHnsa — 2013—01—01

1 Obnactb npuMeHeHus

HacTodawmm ctTaHaapT pacnpocTpaHAaeTCca Ha MeTo4 U3MepeHU pasMepoB HAHOYACTUL, B AnanasoHe oT
1 oo 1000 HM B rasoBbIX cpedax no ux andpdepeHunansHOU NOABMXKHOCTUA B 3MeKTPUYECKOM none
(Qanee — MeTOod NSMEPEHUNN).

MeToa nsmepeHuUn peannsyloT B cCUCTeMax aHanusa a3po3oen, B KayecTBe OCHOBHOMO 3NieMeHTa KOTO-
PbIX UCMONb3YIOT KNnaccudpukaTop, cnocobHbIN pas3aenaTh a3po3onbHble YacTULbl MO UX 3NEKTPUYECKoU Noa-
BMXKHOCTU. Knaccndpukatopbl MOryT ObiTb pasfUMYHOW KOHCTPYKLUUWU: UUNUHAPWUYECKUE, paauanbHble, C
napannensbHbIMU NNacTUHaAMU U T. A.

B HacTodLlweM cTaHOapTe pacCMOTPEH MeTod M3MepeHUU, peann3yeMbld B CUCTEMaX aHanmsa ¢ LUIMNH-
OpUYeCKUM KnaccuprkaTopom.

CTaHOapT He ycTaHaBNUBaeT KOHKPETHbLIX MeToaMK N3MepeHU pasmMepoB YacTuUL, KOHKPEeTHLIX NPoayK-
TOB.

2 HopmaTuBHbIe CCbINKKN

B HacTodwemM cTaHgapTe UCNONb30BaHbI HOPMAaTUBHBIE CChINKU Ha creayolmne ctaHaapThl:

[OCT P NCO 5725-2—2002 To4HOCTb (NpaBUNbLHOCTbL U NMPeUn3InOHHOCTL) MeTOO0B U pe3ynbTaToB
namepeHunn. Hactb 2. OCHOBHOW MeToa onpeaeneHns NoBTOPAEMOCTU U BOCNPOU3IBOAUMMOCTU CTaHOapPTHOrO
MeToda NsMmepeHui

[OCT P NCO 14644-1—2000 YHucTele nomelleHNUA U CBA3aHHbIE C HUMW KOHTpONUpyeMble cpeasbl.
YacTb 1. Knaccugukauma YACTOThl BO3ayXa

[OCT P 51251—99 ®unbtpbl o4MCTKM Bo3ayxa. Knaccudgukauuna. Mapknposka

[TpumedaHwune—Illpu NONb30BAHUM HACTOSALWMM CTAHAAPTOM LenecoobpasHo NPOBEPUTL AENCTBUE CCbINOM-
HbIX CTaHOAPTOB B WHMPOPMAUMOHHOW cucTeme obuero nonb3oBaHUs — Ha oduumanbHom cante PegepanbHOro
areHTCcTBa No TEXHUYECKOMY PErynmpoBaHnm n MeTponornm B cetu VIHTepHeT nnm no exerogHo nagasaemomy nHpopma-
LMOHHOMY YKa3aTtento « HaunoHanbHble CTaHAAPThI», KOTOPbLIW ONYyBNMMKOBAH Mo COCTOSHMIO Ha 1 SIHBaPS TEKYLLEro roaa, u
NO COOTBETCTBYIOWMNM €XEMECHAHYHO N3AABAEMbIM MHDOPMALMOHHBIM yKa3aTensam, onybriIMKOBaHHbIM B TEKYLLEM roay.
Ecnun ccbinoYvHbIv cTAHAAPT 3aMEHEH (M3MEHEH), TO NPU NONb3OBAHUN HACTOSIWLMM CTaHAAPTOM CrneayeT PyKOBOACTBO-
BaTbCH 3aMEHAWMUM (MBMEHEHHBIM) CTaHAAPTOM. ECnn CCbINOYHLIM CTaHAAPT OTMEHEH De3 3aMeHbl, TO MONOXEHNE, B
KOTOPOM gaHa CChIfnka Ha Hero, NpUMeHsIeTCsH B YaCcTu, HE 3aTparvBatoLlEen 3Ty CCbINKY.

3 TepMUHbLI M onpepeneHUs

B HacTosilem cTaHgapTe NpuMeHeHbl criegyowme TepMUHBI C COOTBETCTBYIOLWUMK onpeaeneHnaMin:

U3paHune odbmumanbHoe
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3.1

dI9P030J1b. IEl,I/ICI'IeF)CHI:.vIe CUCTEMDbI, COCTOALLMNE N3 MEJTKUX HdCTUL,, BABELUECHHDBIX B BO3AyXEe U APYIOM

rase (NbiNb, AbIM, TYMaH, CMOT).
[TOCT P 51109—97, ctatba 5.11]

3.2

aucnepcHasa cuctema: Cncrema, cocrosilas U3 AByx Unn donee as (Ten) ¢ CUNbLHO PasBUTOU NOBEP-
XHOCTbIO pasgena Mexay HUMN.
[TOCT P 51109—97, cTtatb4a 5.6]

3.3

aucnepcHana dasa: [pepbiBHas pasa B AUCNEPCHOU CUCTeMe B BUAE OTAENbHLIX MeNKUX TBepablX

YacTuL, Kanenek XXUakocTn Unn Ny3bIpbKOB rasa.
[FTOCT 16887—71, ctaTtba 1]

3.4 MoHoAUcCNepCHLIN a3po30nb: A3SP0O30/b, coaepXXallnn YacTulbl TONMBKO OQHOTO pasmepa.

3.5 HaHovacTuua: TBepabln, XXNOKUA UMM MHOroasHbI 0OBEKT, B TOM YACEe MUKPOOPraHnu3m, pasme-
pOM MeHee Unn paBHbIM 100 HM.

3.6 pa3zMep HaHo4dacTuUubl: [lnameTp cepbl, OTKNNUK KOTOPOWU B KOHTPONMUpPYIOLWEM Npnudope paBeH
OTKIMUKY OT OLLleHMBaeMon HaHOYaCTULbI.

3.7 c4YeTHada KoOHUeHTpauua gucnepcHou dasbl: Konn4ecTso oTAeNbHbIX YacTUL, B eAunHULE obbema
ancnepcHoOU CUCTEMBI.

3.8 pacnpepeneHue 4YacTuu no pasMepam: 3aBUCUMOCTb CYETHOM KOHUEHTpaLWUX YacTUL, OT UX pas-
Mepa.

3.9 auddepeHunanbHaa anekTpuyeckaa noaBMXHOCTb: [10aBMXKHOCTL 3apsXKeHHOW 4vacTuubl B
3NEeKTpU4eCKoM None.

3.10 naMmunHapHoe TevyeHue: TevyeHne rasza 6e3 BpeMeHHON UMN NPOCTPaHCTBEHHOW HEOOAHOPOOHOW
AKTUBHOCTU UNN TYPOYNEHTHBIX BUXPEBBLIX MOTOKOB.

3.11 cUeTUYUK AAep KOHAEeHCcaUUU: YCTPOUCTBO, KOTOPOE NO3BONAEeT NM3MePATb CYETHYIO KOHLUEHTpa-
LMI0 YNbTpaMernkmx YacTuL, Ha OCHOBe adpdpekTa KoHAeHcaLU MK, NO3BONSAIOLWEro yBenmMimeaTh UX pasmMepeil.

3.12 anekTpoMeTp: YCTPOUCTBO, NpeaHasHavYeHHoe ANd U3MepeHns 3NeKTpruieckoro Toka B Ananaso-
He oT 1 @A ao 10 nA.

3.13 6unonsapHoe 3apAaHoOe YCTPOUCTBO: YCTPOUCTBO, NpeaHasHaYeHHoe AN AOCTUXKEHUSA YCTOUYN-
BOIO paBHOBECHOIO COCTOSAHUA 3apPsXKEHNA NYTEM BO3AEUCTBUA Ha a3P030MbHbIE YaCcTULbI MONMOXUATENbHBIMI
N oTpuLaTenbHLIMU MOHAMK B Npeaenax 3Toro ycTpouUcTBa.

3.14 HeuTpanusauua sapapga: [lpouecc, Npu KOTOPOM NocpedCTBOM BO3AENCTBUA HA a3p030SibHbIE
YacTULbl 3NEKTPUYECKN HENTPaNbHbIM 0ONAKOM MOMOXKUTENBHLIX M OTpULATENbHBLIX 3apAA0B rasa pacnpeje-
NeHne aspo30fbHbIX YacTuUL, Mo 3apsaay NpMBOAUT K YCTaHOBNEHUIO paBHOBECUSA N NPUDNMXKEHUIO pe3ybTUPY-
loLLero sapgaga K Hynesomy.

4 CywHOCTbL MeTOAAa U3SMEPEHUMN

MeToa namepeHM OCHOBaH Ha cenapauun aspo30fibHbIX YacTul, No pasMepam nNpu npoxoXxaeHum nx
yepes 3neKkTpuyeckoe none, rae 3apsbkeHHble aspo30/ibHble YacTULBI MEHAOT CBOIO TPAeKTOPUIo ABMXKEHUSA B
3aBUCUMOCTM OT UX pasmepa, CKOPOCTU NMOTOKa a3po30ns, HANPAKeHHOCTU 3NeKTPUYECKOoro Nnons ureoMmeTpuin
KnaccudpukaTtopa.

3aBUCUMOCTb Z Mexay aAndpdepeHunanbHOW 3NnekKTpnyeckon NoABMKHOCTLIO U pa3MepoM YacTulbl ANS
cpepunyecknx YacTuL, onuckiBatoT ypaBHEHNEM

_ NESC (1)

4 ,
3nud

rae N — KONUYecTBO 3NeMeHTapHbIX 3apsiaoB Ha vYacTule;
e — anemeHTapHbIi 3apsag (1,610~12 Kn);
u — AnHamMmuyeckasi BA3KOCTb rasa;
d — anameTp vYacTuubl;
S — nonpaBoyHbIN KO3 PULMeHT (KaHHUHremMa) Ha ckonbXeHune (rasa,).
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[lonpaBka Ha CKONbXeHne S~ pacnpocTpaHAeT pacyeT Ha OcHOBe 3akoHa CToKca TOPMO3ALLen Cunbl,
OEUCTBYIOLLEN Ha chepUudecKyro YacTuuy, ABMXKYLLYIOCHA C HU3KMM Yncnom PenHonbaca B ra3oBoOU cpeae, Ha
YyacTuLbl pasMepoM nopgaagka HaHomMmeTpa. [Nonpasky annNpoKCUMUPYIOT YpaBHEHUEM:

Sc=1+K, A+Bexp{ C] , (2)
Kn

rae A, B, C — aMnmnpuyeckme KOHCTaHThI;
K., — 4dncrno KHyaceHa, paBHoe 2/ /d,
rae | — cpenHsisa AnnHa ceodoaHoro npobera asapo30rbHON YaCTULLbI;
d — pasmMep vacTuUlbl.
3aBucumocTb Z mexay anddepeHumnanbHON 3NeKTPUYECcKon NoABMKHOCTBIO YacTULbl M NapamMeTpamMm
LUMTMHAPUYECKOro KrnaccudgukaTopa onncbiBaloT YypaBHEHMEM B COOTBETCTBUN C MEXAYHapOAHbIM cTaHaap-
TOM [1]:

7= s (12 (3)
2rUL  \ry )

rae q., — CKOPOCTb NOTOKa a3p0o30/s B KNaccugukaTope;
r, — Hapy>XHbI paguyc BHYTpeHHero uunnuHapa knaccudukatopa;
5 — BHYTPEHHUM pagnyc Hapy>XHOro LnnMHapa KnaccugpunkaTopa;
U — HanpskeHne NOCTOAHHOIo ToKa, co3gatoLllero anekTpuyeckoe none;
[ — apdpeKkTUBHAA ANMHA MeXay BXOAO0M 1 BbIXOAOM NOTOKAa a3p0o30nsl B KnaccudgpukaTtope.
N3 ypaBHeHU (1) 1 (3) MOXKeT ObITb NonydeHa gopmMyna

Ne

d 2S-UL (4)

I
314 sh In-%
£

nossonawLLlasa onpeaennTb pasMmep YacTuLibl, BbIXOAALWEN N3 3neKkTpocTaTudeckoro nonga knaccudukaTopa,
eClTM U3BECTHO KONMMYECTBO 3N1eMeHTapHbIX 3apa0B Ha YacTuue.
3aBNCUMOCTb pacrnpegeneHns 3apsaaa oT pasMmepa YacTul, NpuBeaeHa B NpUioXXeHun A.

5 OnucaHue cpeacTBa USMEpPEHUN

5.1 CpeacTBO U3IMeEpPeHUN, peanusyollee AaHHbIK MeTod M3MepeHUU (danee — cucTtemMa aHanmaa
andpdpepeHumansHon anektTpudeckon noasmxkHoctn, CAIL3IM), BkntoYvaeT B ceds cneaytoline 0CHOBHbIE KOM-
NOHEHTHI:

- KNnaccuPuKaTop C KOHTpOoNeEM NnapaMeTpOoB MOTOKOB U HAMPSXXEHUS;

- YCTPOUCTBO NpobonoaroTOBKK;

- HeUTpanusaTop;

- CpeaCTBO U3MepPEeHUMN CHETHOU KOHLLeHTPaLUWK;

- BrnokynpasneHusa n obpaboTKM AaHHbIX.

Ha pucyHke 1 npuBegeHa TunuyHasi bok-cxema cUCTeEMbl aHannsa gnddpepeHunansHOW anekTpuyec-
KOW NOoABWXXHOCTU HAHOYACTULL.

[lonyckaeTtca ncnonb3oBaHue apyrux koHgpurypauun CALSI, Hanpumep cucTeMbl ¢ ABYMA napannenb-
HbIMW KnaccudgukaTopamm 1 cpeaCTBOM U3MEPEHUN CHETHOW KOHLLEHTPpaL M, CUCTEMbI C HECKONMBbKUMU cpel-
CTBAMWU U3MEPEeHUN CYEeTHOW KOHUEeHTpauum WNM CUCTEMblI C HECKONbKUMKW  napannenbHbiMA
KnaccudpukaTopamm n cpeacTesamMmm UsMmepeHu CHeTHOW KOHLLeHTpaL U,
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[Mpoba

YCTPOUCTBO

Hentpanuiato
NPoGONOArOTORKM P P

[ToTOK

bnok
yrpaBneHus
A 0BpaboTkn  [F———————- - Knaccudukarop
AAaHHbIX
\
\
\
\ l
\ |
N .
\
S pE—— \
I 1 -
I | AN Cpeactso
| Omyer | M3MepeH1H
| opesynbTatax | CUETHOM
I J| KOHLIeHTpaLun

BbIXoaQHOW
NMOTOK

PucyHok 1 — Tunuynas 6nok-cxema CAO3[

5.2 OnucaHue KOMMNOHEHTOB
5.2.1 Knaccudwmkatop

5.2.1.1 Knaccudunkatop npegHasHa4veH anst BblaeeHns MOHOMOOUNbHBLIX dpaKUuMid N3 ad3PO30NbHOTIO
noToka. TunndyHaga cxema LUMNMHOPUYECKOro KnaccugukaTopa npeacrasneHa Ha pUcyHke 2.

7 W 2 — BHYTPEHHUMA W BHELIHWUW LUNUHOPUYECKUE 3NEeKTpOoabl; ry U
I, — paguycbl BHYTPEHHErO U BHELLHEro LUNUHAPUYECKUX 3NEKTPOAOB
COOTBETCTBEHHO; ¢4 — OrpakaatoLumn NOTOK; g, — NOTOKa3p030/1bHOU
npodbl; g5 — AONA MOHOAUCNEPCHOIO a3p0o30ns, BblaensieMmas u3 aspo-
30/11bHOW NPOObI; g, — U3DLITOYHBIA NOTOK; L — 3ppekTuBHan anuHa
MeXAy BXOO4OM MOTOKA g, U BbIXOOOM MOTOKA (,; U — HanpsixeHue,
co3faroLlee d3NEeKTPUYEecKoe none; NyHKTUPHbLIE NMHUU YKA3bIBAKOT Tpa-
EKTOPUN 3apPSAXKEHHbIX a3P030NbHbIX YacTul, Z — audpdpepeHymansHas
SNEKTpUYecKkaa noABUXHOCTL YacTtuubl, Z® — audpdepeHymansHas
aNeKTpu4eckaa NoABMXHOCTE MOHOOUCNEPCHbIX HAaCTULL, BbIXOOALLMNX N3

kKnaccudpukatopa, npu HanpsxeHuu U

PucyHok 2 — Cxema umnuHgpuieckoro Krnaccugukatopa
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5.2.1.2 Cucrtema noTokopacnpeneneHus

B umMnuHapudeckom knaccudukaTope A0SKHO ObITh ABa BXOAALUX NOTOKA (OrpakaaroLLmMi MOTOK g4 U
MOTOK NpoObI ¢5), ABa BbIXOAALMX NOTOKa (40NA MOHOAUCNEPCHOIo aspo3ond, Bblaensaemas ns npoodbl, g
M3ObLITOYHBIN MOTOK q,). B KavyecTBe orpaxgarwoLero notoka AOmKeH ObiTb UCNOMNb30OBaH YMACTLIA BO3AYX, HE
coaepxallnia 3arpasHAaoL X YacTuL,.

Cuctema notokopacnpeaeneHnsa AomkHa obliTb repMmeTudHon. CUCTEMY CHUTAIOT HErepMeTUYHOW, eCNn
yTeuKa BbI3bIBAET U3MEHEHWE AaBNeHUS B Knaccudpukatope npu NcnblTaHUM Ha repMeTUIHOCTL bonee Yem Ha
5%.

TeuyeHne OT TOYKU MOCTYNNEHUA NPobbI B KNaccndpnukaTop A0 TOYKM BbIBOAA MOHOAUCNEPCHOW ACNIN adpo-
30151 AOMKHO ObITb MTaMUHAPHLIM.

ObbeMHbIe CKOPOCTU (pacxod) NOTOKOB, TeMrnepartypa U aaBneHue B KnaccndukaTope A0ITKHbI ObITh
onpeaeneHbl U coxXpaHeHbl HEM3MEHHBIMU B NpOoLecce N3MepPEeHUS.

B CAL3Il aomkHa bbITh NpeaycMoTpeHa CUCTEMA KOHTPONA napamMeTpoB NOTOKOB (0O BEMHBIX CKOPOC-
Ten, TemnepaTtypsbl, AaBNeHUs, BMaXXHOCTN). [lonyckaeTca KOHTPONMMPOBAaTL TPU N3 YEThIPEX MOTOKOB: orpaxja-
FOLWLWA, N3OBITOYHBIA U MOHOOMUCMEPCHBLIN NOTOKUA. CUCTEMY KOHTPONS MOTOKOB AOMYyCKaeTcHa ynpolwaTts U
CTabUNM3nNpoBaTh NyTEM OUUCTKN U PpeLIMPKYNALMA N3DBbITOYHOMO NOTOKA B KAYECTBE orpaXkaroLLero B 3aMKHY-
TOM LKMKNe. Takasa peunpkynauus rapaHTupyeT paBeHCTBO orpaykaaroLllero noToka N3bbITOYHOMY, YTO YMEHb-
lIaeT orpaHU4eHns Ha NPeLn3noHHOCTb USMEPEHNIN CKOPOCTU orpakgatowero U n3dblToMHOro NOTOKOB. [pn
3TOM BXOASILLNA NOTOK a3p030nN6HOU Npobbl byaeT paBeH BbIXoAsLWeMy MOHOOQUCTEPCHOMY MOTOKY MPU YCNo-
BUN OTCYTCTBUS YTEYEK B CUCTEME PELIMPKYNALNA N paBeHCTBa TeMNepaTyp peLmpKynupyowero csBoboaHoro
OT YacTuL rasa 1 noToka npodbl. IckntoueHnem MoXKeT ObITb CXeMa, Koraa a3po30/ib NocTynaeT nod AaBneHu-
eMm (pexumm npobooTbopa npu MNOBbILWLEHHOM AaBneHun). B TakoMm cnydae AonyckaeTcd MNPUMEHATH
0O3NpoBaHHOE CcTpaBnMBaHWe AN banaHCUPOBKU NOTOKOB.

5.2.1.3 HanpsikeHue

[1na cosgaHus anekTpocTaTUYECKOro nons AomMKeH ObITb MCNOMb30BaH perynmpyemMslin UICTOUYHUK NOCTO-
AHHOr 0 BLICOKOro HanpsihxeHus ao 20 kB.

[TockoNbKyY KaXabl pasMep YacTul, NoONMANCNepPCHOro aspo3ond U3MepAaroT Npu onpeaeneHHOM Hanp4-
xeHun, B CAOIIM aomkHa ObiTb NpeaycMmoTpeHa QYHKLUNSA aBTOMaTUYECKOro U3SMEHEHUS HanpsiXXeHuns. Hanps-
XeHWe A0IMKHO U3MEHATLCA NoLaroBo (Mo TepMUHONOrMn MeXxayHapoaHoro ctadgapta|1]) mnm HenpepbiBHO B
3aBMCUMOCTM OT COOTBETCTBYIOLLENC peXMma U3MmepeHUn pasmepoB a3p030bHBIX YacTul,.

MakcnmanbHoe HanpsbkeHne gomKHO ObITb orpaHUYeHOo B LUensx npeaoTepalleHnsa obpasoBaHUa ayru,
Bbl3bIBaloLLen NOXHOEe cpabaThiBaHWE cpeacTBa U3MEPEHUN CHETHOM KOHLEHTpaLXUKU, 1 BO3MOXHOIO NMOBPEX-
OEHUNA NOBEPXHOCTU KnaccudumkaTopa.

HanpskeHne oT UICTOUHKKA cneayeT nogaBaTbh Ha BHYTPEHHUN 3NeKTpoad, MOBEPXHOCTb HAPYXKHOTO 3eK-
Tpo4da Ao/mkHa ObITh 3a3emMneHa (CM. PUCYHOK 2).

5.2.1.4 TllepepaToyvHada pyHKLMA KNaccugukaTopa

[lepenaToyHyo PYHKUUIO KNaccugukaTopa, saBUcALLyto oT AndpdepeHumnanbHON 3NekTpuidecKon noa-
BUXKHOCTW YacTuLbl, 0OBbEMHBIX CKOPOCTEN NMOTOKOB, reoMeTpuin Krnaccudukatopa U anekTpruieckoro nons,
onpeaensatoT Kak BepOoATHOCTb TOro, YTO a3po30/bHad YacTuua, nonagatoLwas B KnaccudumkatTop yepes Bxoa
aHanM3npyemomn Npobbl, NOKUHET ero Yyepes BbIXoa K nameputento Yactud,. [ paduvecknin Buag nepenatouHomn
pYHKUMK KNaccudgukaTopa nokasaH Ha pUCyHKe 3.

Q) Z*=(qq + q4)/(4n-AD)
(9o + q3)/2q5

() — nepenaroqHan PyHKUMUS KNaccupukaTopa; qq, g, g, Qmax =min(1, g5/q,)
g4 — OOBEMHbIE CKOPOCTU BXOASALLMUX U BbIXOAALL X MOTOKOB;
AD — PYHKUUA TeoMeTpun Knaccudpukatopa v nuraroLlero
HanpsxeHun; Z — audppepeHumanbHas 3NeKTpudeckas noa-
BUXHOCTb 4vacTtul. Z* — guddepeHumnanbHasa anekrpudec-
Kaa MOABUXHOCTL LIEHTPanbHbIX YacTUL, NPU onpeaeneHHOM

3HAYeHUU NUTaKeLLero HanpsxeHusa U*

PucyHok 3 — [lepepgatovHast pyHKUNS
Knaccuukatopa
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[ToapobHoe onucaHue nepegatovyHoU PYHKUMK LUNMMHAPUYECKOTo Knaccudgpukatopa nprueeaeHo B npu-
noxeHun b.

5.2.2 YcTponcTBO NpodonoaroToBKn

5.2.2.1 YcTponUCTBO NpobonoaroToBKU NpegHasHavyeHo Ans noAroToBKM adpo30bHOM NPpodbl K n3Mepe-
HUAAM: yaaneHus KpynHbIX YacTul, OCYLLEHMS NPobbl.

5.2.2.2 [N ocyweHns aHanusnpyemom npobbl pekoMmeHayeTca UCnonb3oBaTh AP dY3MOHHBIN OCYLLIN-
Tenb. ECcnn Ha aHann3 nocTtynaeTt aspo30/ib C BLICOKOW KOHLEeHTpauueu, To Ana nogcylmsaHnUa 4ocTaTouyHo
pasbaBneHne ero Cyxmm Bo3ayxom ¢ BNaHocTbio meHee 30 %.

5.2.2.3 [Ana yganeHusa KpynHbIX YacTUL, MCNOMb3YIOT cenapaTtopbl, Takne Kak MMNakTop U LMKMOHHBIN
cenapaTtop. Belbop cenapaTtopa 3aBUCUT OT KOHTPONMUPYEMOro AnanasoHa pasmMepoB YacTuL,

MMnakTopbl pekoMeHayeTcsl UCnonb3oBaTh AN CKOpOoCcTel notoka MeHee 1,5 AMS/MUH; LUKNOHHbIE
cenapartopbl — AN ckopocTei notoka 1 am3/MuH 1 6onee.

5.2.3 Heutpanusartop

5.2.3.1 KOHCTpYKUWA HeUTpanusaTopa AomkHa obecnevmBaTbh paBHOBECHOE pacnpegeneHne 3apsaaa
Ha a3pO30SIbHbIX YacTULAX B 3aBUCUMOCTU OT UX pasmepa npu onpeaeneHHoOM Hanps>keHum.

5.2.3.2 HentpanunsaTtop MOXeT ObiTb OUNONSIPHBIM UIMU YHUMONAPHBLIM. PekomMeHayeTcsa UCNonMb3oBaTh
auddy3noHHoe BunonapHoe sapskatoLlee yCTPoONCTBO C UCTOUYHUKOM MOHU3ALIMN Ha OCHOBE pagMoU30TOMNOB
MU KOpoHHOTo paspaaa. PekomeHayoT Ang npuMeHeHus paguonsotonsl amepuuunin 241 (241Am), kpuntoH
85 (8°Kr) unu nonoHuit 210 (219Po), a Tawke peHTreHoBcKoe U3nydeHne. PaamoakTUBHbIA UCTOUYHUK JOIDKEH
OblTb 4OCTATOYHO MOLLHBIM, YTOBbLI HENTPaNM30BaTh NOCTYNAMLLNIA a3p030/1b.

5.2.4 CpeaAcTBO U3MEPEHUUN CHETHOU KOHLIEHTPaLun

5.2.4.1 KOHCTpYKUWUA cpeacTBa U3MepeHnin CHETHOM KOHLIEHTpaLUK Ao/mKHa obecnevnBaTth U3MEPEHUH
pasMepoB YacTUL, M CHETHOM KOHLUEHTpaLWUM Ha BbIXo4e MOHOAMUCNEPCHOro a3pos3ond Us Knaccmudgukatopa ¢
3agaHHOW NOrpeLllHOCTbLIO Mo BCEMY paccMaTpuBaeMoMy gManasoHy pasMepoB

5.2.4.2 CpeacTBo N3MEPEHNNA CHETHON KOHLEHTPAL MK BbIOUPAOT B 3aBUCUMOCTU OT HUXKHEN TpaHnLb
ananasoHa pasmMepoB aHanmMsnpyemblx Yactul. PekomeHayeTcs UCMONb30BaTh B KAYeCTBE TakMX CpedCcTB
CUETYUKU 9aep KoHOeHcaU i, 3NeKTpoMeTpHl.

5.2.5 bnokynpaBneHUa n o6padboTKu 4aHHbIX

5.2.5.1 bnokynpasneHusi 1 odbpaboTK1 AaHHbIX NpeaHasHavYeH AN OCYLECTBNEHUS YNPaBNeHUs N KOH-
TPONs 3a npoueccom nsmepeHunsa n coctoaHnem CALSI, a Takke cbopa 1 npeobpaszoBaHNUa gaHHbIX.

5.2.5.2 YnpaBneHue, KOHTPOIb U 0bpaboTKa AaHHBIX A0MKHBI OCYLLIECTBNATLCS NporpaMmHo. Jonycka-
eTCH UHTErpupoBaTh 610K ynpaBneHust 1 obpaboTkn gaHHbIX B aBTOHOMHBIN NPMOop AN U3aMepeHnin CHETHON
KOHLEeHTpaun YacTul,.

6 YcnoBusa namepeHun

6.1 [Npun BLINONTHEHUX U3MEPEHNIN cObNoaaloT cneayrowme yCrnoBust OKpyarwen cpeabl, eCri B pyKO-
BOACTBaX No aKkcnnyartaunm npMMeHsieMblX CpeacTB He yKkasaHbl Donee XXeCcTK1Ue YCNOBUS:

- TeMnepaTtypa okpyxarwLen cpegbl nnoc (20 + 10) °C;

- BnaxHocTb oT 30 % ao 80 %:;

- aasneHue ot 84 no 106 klla;

- HanpspkeHue nutarowen cetn 230 B(_ﬁg %)

- B 30He pasmelleHnda CAOSI AomKHBI OTCYTCTBOBaTH MexaHu4eckue snbpaumm vactotamm ao 30 'y, v
aMmnnutyaon snbponepemeleHnin 6onee 0,75 Mm.

6.2 CAOOI pasmewaroT B noMelwleHUM ¢ KnaccoM 4nCToThl He Xyxe 8 NCO B COOTBETCTBUM C
[OCT P WNCO 14644-1.

0.3 He gonyckaeTtca npamoe nonagaHue Ha CAASI conHeuvHbIX nyven.

7 Tpeb6boBaHuA 6e30MacHOCTMN

7.1 N3amepeHua c nomowbic CAOSIT AOMKHBEI BEINOMHATE NLa, Npolleawine UMHCTPYKTaX Mo TeXHUKe
De30nacHOCTU U AoNyLeHHbIe K paboTe € 3MEeKTPOTEXHNYECKUMIM U3gennamm HanpskeHnem cebllle 1000 B,
MMe oL e KBanupukaLUoHHYIo rpynny no anektpobesonacHocTU He Hke |1, a Takke npollealne MHCTPYKTaX
Mo TEXHUKe 6e30NacHOCTM NMpK paboTe ¢ NasepHbIMU U3NyYaTenaMHU.

6
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7.2 [lpwn BINONMHEHUN U3MEPEHUN cobnoaatoT TpedboBaHNA D€30MNacHOCTH, YKasaHHbIe B 3KCyaTaum-
OHHOW OOKYMeHTaLUMn Ha CUCTeMY aHanunsa guddgepeHumnansHON 3NekTpruieckon NoABMKHOCTU YacTuUl,

7.3 Tllopsigok skennyaTtaunn CAL3l B YacTn pagnaunoHHON 6e3onacHOCTU A0IKEH ObITh pernameHTun-
POBaH HOPMaTUBHLIMW AoKyMeHTaMu [2], [3].

8 lNMopsaaok noaroToBKU U NpoBeAeHUA U3MepPeHUN

8.1 lNoarotoBka nnposegeHne nameperHnin CAIOII BkntovaoT B cebs crneaytoline atansl;

a) npoBepky paboTbl Bcex Yacten CAASI;

0) npoBepky oHa NUIMEPUTENLHOrO KaHana;

B) MOAroTOBKY Npobbl (ocylleHne, yaaneHue KpynHbIX YacTuULL);

r) obecnevyeHne paBHOBECHOIO pacnpeaeneHuns 3apsaa Ha aspo3onbHbIX YacTULAX;

0) namepeHue n obpaboTky AaHHbIX.

8.2 lNpunpoBepke padbotTel CAA3IM Heobxoanmo yoeanuTbCs B NpaBUNLHOCTU perucTpaum napamMmeTpoB
KOHTPOMUPYIOLWMX CUCTEM (HanpsXXeHUs, CKOPOCTU NMOTOKOB, TeMnepaTypbl U T. N.) 1 BOSMOXXHOCTWM nogcyeTa
YacTWLL.

8.3 [NlpoBepky poHaA M3MEePUTENbLHOrO KaHana pekoMeHayeTcs NpoBOAUTL NPU YCTaHOBKE Ha BXode
KnaccudpukaTopa Bo3ayLwHoro counbtpa Bbicokon agpdpektnBHocT oT H13 o H14 knaccano TOCT P 51251,
®oH B npobooTbopHon cucteme CAAIM aomkeH 6b1Tb He 6oree 10 cm—3. Mpu npesbIleHnn dhoHa cneayeT
NPOBOAUTL OHYUCTKY NPOOOOTOOPHON CUCTEMBI C MOMOLLbIO YACTOrO BO3ayXa (He coaepKallero B3BelleHHbIX
yacTuL,).

8.4 [loaroTtoBKy NpoOLI NPOBOASIT B YCTPONCTBE NPOOONOArOTOBKM (CM. 5.2.2).

8.5 PacnpeageneHne 3apsiga Ha aspo30fibHbLIX YacTuLax OCyLlecTBNAeTca B HelnTpanusaTope (CM.
5.2.3).

8.6 U3amepeHne n obpadboTka AaHHbIX

Pasmepbl as3p030/1bHBIX YacTUL, onpeaendaoT Ha OCHOBE U3MepeHUN X andpdgpepeHumanbHbIX 3N1eKTPU-
He CKINX I'IOJII,BI/DI{HOCTGIZ NP COOTBETCTBYHLLUNX STIEKTPUHECKUX HATTPAXEHUNAX C YHETOM M3BECTHOWM 3aBUCUMOC-
T pacnpegeneHnsa sapaga Ha aTux vYactuuax.
CUYeTHYIO KOHUEHTpaLUUo N3MeEPSAIOT C MNOMOLLLIO cpeacTBa U3MepeHU CHETHOM KOHLULeHTPpauUuKn, OTKIMK
R(U) KoToporo Ha aspo3oribHble YacTuUL bl ANA AaHHOTC NMPUNOXXEeHHOro anekTpudeckoro HanpsbkeHunsa U sagaroT
YpaBHEHUEM
o % (5)
RU)=q2 2. [n(d)-fy (d)-QIZ(d,N), AU)IW(d, N)Ad,
N="1d-1

rae d — pasmep aspo30NbHOUN YacTULbI;
N — KONMYeCcTBO a3p030J1bHbIX YaCcTULL;
W(d, N) — KOS PULIMEHT, CBA3bIBAOLNN OTKMUK U3SMEePUTENS YacTUL, CO CKOPOCTbIO YacTuL,)
n(d)- Ad —c4yeTHaa KOHLEeHTpauua aspo30fibHbIX YacTUL, B MHTepBane pasMepoB 4vacTul [d — Ad,
d + Ad];
fa(d) — byHKUNA pacnpegeneHnsa 3apaga YacTul, B 3aBUCUMOCTI OT NX pasmMepa (CM. NpUnoxe-
Hue A);
Q[Z(d, N),AD(U)] — nepepaTodHada pyHKLMA KnaccudukatTopa (cMm. 5.2.1.4 u npunoxeHue b);
Z(d, N) — audpdpepeHumnansHaga anekTpunyeckaa NnoaABMKHOCTb;
AD(U) — PpyHKUMA NUTalOLWEro HanpskeHns U reoMmeTpum knaccudpukartopa (cm. 5.2.1.4).

[TpumedyaHune—B cyeTymkax ssgep KoHAeHcCaAUUN OTKITMKOM SIBNSETCH CHEeTHAA KOHUeHTpauus. Kosdhdpunum-
_ —1 .
et W(d, N) = n_(d ) -qc, rae no(d) — 3aBncumasn o1 pasmepa 4actul 3pPeKTMBHOCTb AETEKTMPOBAHUS CHETHMKE;

d. — CKOPOCTb MNOTOKa B cCHeTUMKe. B anekrpomeTpax ¢ uunuHapom Papaaes Ans usMepeHUmn aspo30ibHbIX HaCTUL OTKIU-
KOM siBrsieTcs anekrpuydeckun Tok. Koadppuumnent W(d, N)=N -e -n_(d), rae N —KonnyecTso sneMeHTapHbiX 3apsios Ha
yacTuue; e — anemMeHTapHbin 3apsag (1,6-10719Kn); n_(d) — 3aBucumas ot pasmepa YacTul 3P DEKTUBHOCTb e TEKTUPO-

BaHWSA 3NeKTpomeTpa.

YacTuubl pasHbiX pasMepoB MOTYT MMeTb 0JUHAKOBYO AnddepeHUManbHyo 3MIEKTPUYECKYHO NOABMXK-
HOCTb, TaK KaK HeCyT O41H UM HECKOSbKO 3apaaoB. Heobxoanmo NnpoBoAnTb NOBTOPHbLIE M3MEPEHUA KOHLEH-
TpauMM YacTuy, NpW pPasfnUYHbIX HanpsXkeHusax, 4YTo obecneyut nocTpoeHUe KPUBOWM 3aBUCUMOCTW

v
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KOHLUEeHTPaUlN OT 3J1E KTpM‘-IeCI(Oﬁ NOAOBUXHOCTN HYACTULL, KOTOPAA CITYXKAT OCHOBOW ANS onpegelrieHnd pacripe-

neneHus Yactul, rno pasmepam.

[TpumevyaHms

1 [Mpu waroson cucteme nameHeHmns Hanpsixennsa CAI3M gonxHa obecneymBaTbh 4OCTATOYHOE BPEMSA AN JOCTU-
XEHUSA YCTAHOBUBLLUENCAH KOHLUEHTPaUNUN B UBMEPUTESE YaCcTuL,.

2 ns cnctembl CKAHUPOBAHUSA MOCTOSAHHbIE BPEMEHM (BPEMS yAEPXXUBAHUS YacTULbI B KnaccndukaTtope, BpeMs
HaxXoXaeHUs B TPyDe Mexay KnaccnukaTtopm n usmeputTenem 4actmu, BPpeEMS OTKITMKA U3MEPUTENH YaCTUL M NOCTOSIHHAS
BPEMEHN ANA UBMEHEHUSA HANPSXKEHUS) N HANPaBIlEHNE CKAHNPOBAHUA MOTYT Bbl3BaTb CMELLEHNE N aedhopmauunio nepe-

O0ATOYHOW PYHKL MW MO CPAaBHEHUIO C LLAroBON CUCTEMOMW.

9 lNpaBuna odopmMmneHns pe3ynbTaToB U3MEPEHUN

9.1 BoTyeTe 00 U3MepeHUax cneayeT NpMBOAUTb pe3ynbTaTbl USMEPEHUN pasMepPOoB YacTUL, M CHETHBIX
KOHLUEeHTpauMn Nno MexxayHapoaHoMy cTaHaapTy [4], a Takke pekoMeHayeTcd ykasblBaTb crieayroLlyo MHQop-
MaLUto:

- naeHTUdukaumoHHele anemeHTbl CALJIIlN, BKNOYaa HaumeHoBaHUE N3rOTOBUTENA, MOAENb U CEPUN-
HbIM HOMEP;

- OaTy U BpeMs aHanuaa;

- TN UCNbITyemMoro obpasua;

- CKOPOCTU BXOAALLMX U BbIXOOALMX MOTOKOB B KNaccugukatope;

- OaBlleHne BHYTPU KnaccudukaTopa B npouecce UsMepeHun;

- TeMnepaTypy BHYTPpU KnaccudukaTopa B npoLecce NU3IMepeHun;

- BIaXXHOCTb obpasua;

- OaTy npoBeaeHus nocneaHero UcnbiTaHMa Ha repMeTUMHOCTb M CKopocTb yTedkn CALOII.

10 OueHka HeonpeneneHHOCTU pe3yNbTaTOB U3MEPEeHUN

10.1 OueHky cTaHOapTHOW HeonpeaeneHHOCTH (Npeaenbl A0ONYCKAeMOMN OTHOCUTENBHOW NOrPEeLHOCTI)
PE3yNbTaTOB U3MEPEHUA PA3MEPOB YaCTULL U CHYETHBLIX KOHUEHTPaUWn cneagyeT NpoBOAUTL B COOTBETCTBUM C
pekoMeHaaunusamMm [5] ¢ UICNoNb3OBaHMEM 3TANOHHBIX Mep pa3Mepa HaHoYacTUL B BoAHbLIX cpeaax. B kavecTBe
yKasaHHbIX Mep pekoMeHayeTcst UICNOMb3oBaTh ANCNEPCHBIE CUCTEMbI HA OCHOBE NONUCTUPONBHOMO NnaTekKkca.
XapakTepuUCcTUKN Mep N yCNoBUA UX NPUMEHEHNS A0MKHBI ObITh ornpeaeneHbl B TEXHNYECKOW ACKYMEHTaLU MM Ha
HUNX.

10.2 OueHKy NOBTOPSAEMOCTU (CXOANMOCTU) N BOCNPOU3IBOANMOCTN U3MEPEHUN, eCnn TPpebyeTCH, Npo-
BOAAT B cooTBeTCTBUN C T OCT P UNCO 5725-2.
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[MpnnoxeHwne A
(cnpaBo4HOe€)

PacnpeneneHue 3apaga Ha yacTULax B 3aBUCUMOCTU OT UX pa3mMepa

PacrnpeaeneHne 3apsaga Havactmyax B 3aBUCUMOCTU OT UX pa3Mepa OCHOBAHO HA TEOPETUHECKON MO ENN, BblITEKA-
loLWeEN N3 Teopun anhdpyanm gns vactmy cybMMKPOHHOIo gnanasoHa, OCHOBaAHHOW Ha npubnnxeHnn Pykcea.

Ha pncyHke A.1 nokasaHbl KpUBbIE, paccunTaHHble Mo Teopun Pykca, rae fp(d) — 3apsigYacTnubl: d — pasmep vac-
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PucyHok A.1 — PacnpeaeneHune 3apsga dvactuy B gnanasoHe pasmepoB oT 1 4o 1000 Hm

PacnpeaeneHne no pasmepam 4actul, HeCcyWwmx HOMb, OAVH UMK ABa 3NeMeHTapHbIX 3apsiaa, NPU paBHOBECHOM
3apsiae, BbipaXkatoT YypaBHEHMEM, BbIBEAEHHBIM HA MOJENW CDyl{ca'

roe pasmep vactuubl d BbipaXeH BHAHOMETPaXx, 3Ha4YeHNA KoahpnuymeHTa a,{N) onpeaeneHb! C NOMOLLbIO PErPECCUOHHOIO
aHanu3a MeToaoM HaMMEHbLLUMX KBaAPaTOB U yKa3aHbl B Tabnuue A.1.

TabnwuuyaA.1—KoapoumumeHtol a{N) ans ypasHenuns (A.1)

a{N)

{

N=-2 N = -1 N=0 N =+ N=+2
0 —26,332 8 —2,3197 —0,000 3 —2,348 4 —44 475 6
1 35,904 4 0,617 5 —-0,101 4 0,604 4 79,377 2
2 —21,460 8 0,620 1 0,307 3 0,480 0 —62,890 0
3 7,086 7 —0,110 5 —0,337 2 0,001 3 26,449 2
4 —1,308 8 -0,126 0 0,102 3 —0,155 3 —5,7438 0
5 0,105 1 0,029 7 -0,010 5 0,032 0 0,504 9

YpaBHeHue (A.1) gencTBUTENBHO ANS AnanasoHa pasmepoB HYacTuu;

THM <d <1000 um ana N =(-1; 0,1);
20 HM <d <1000 Hm gnss N =(=2; 2).
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PacnpeaeneHvne pasmepoB YacTul, HECYLLMX TPU 3r1eMeHTapHbIX 3apsiga n bonee, paccunTbiBaloT rno popmyre

e
e
JAmeqdkT

fnd) =

XPX

[N —(2rdkT)le?]

| 2[(2ndkT) le?]

In(Z+f / Z—f)

rae & — AUSNEeKTPUYEcKas NPOHMLAeMOCTb ra3a (ans Bo3ayxa, & = 1,60210712 &/wm);

K — noctossHHasa bonbumaHna;
I — TeMmneparyparasa;

Z,:1Z_;,— OTHOWeHne NOABMXHOCTEN NOHOB, paBHoe 0,875.

10
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[MpunoxeHve b
(cnpaBo4HOe€)

[MepepaToyHana pyHKLMA UMNUHAPUYeCcKoro knaccudgpukaropa

OAWH N3 OCHOBHbIX MapaMeTPOB KiaccuukaTtopa — 3TO KPUTUYECKAS 3NEKTPUYecKas NoaABMXHOCTb a3p030I1bHbIX
yacTtuy, crneayemMblx C onpegeneHHoOn TpaekToOpueEN B KnaccndukaTope 1 BbiaensaemMblX B MOHOQUCNEPCHYIO Aonto. HacTtu-
Libl C DOMNbLWEN NN MEHBbLLEN MNOABUXHOCTBLIO, YEM KPUTUYECKAS, NEPEMELLAIOTCSH K 3NEKTPOAY NN BbIXO4Y C U30bITOYHbLIM
NOTOKOM. Kputndeckyo aunpdepeHumnanbHyto aNMeKTPUYECcKyo NoagBMXHOCTb, KOTOpas npeacraensieT cobon pacyeTHyIO
BENWYNHY, ONPEAEnAOT Mo reoMeTpun Krnaccuukatopa, CKOpPOCTH NMOTOKa a3po30nsd n orpaxgatoLlwero notoka («noTok
HOXH» MO MeXayHapogHomy ctaHgapTty [1]) U MUHTEHCUBHOCTU 3NEKTPUYECKOrO Monsi.

Insa umnnuapuyveckoro KnaccuukaTopa paccymTbiBalOT KPpUTUYECKUE anddpepeHunarnbHble MEeKTPUYecKne noa-
BUXHOCTU Z4, £,, Z3 N £, HaCTUL, C TPAEKTOPUAMU ABUXEHUS, MOKa3aHHbIMU Ha pUCyHKe b.1. 9T NogBMXHOCTKY 3aaatoT
YPpaBHEHNAMMWN:

7, =91192-93 5 _91%92 7 91793 , _ 41 (B.1)
21 AD 21 AD 21 AD 2m - AD

rae A® — pyHKUMS reomeTpum KnaccndmkaTopa n NUTateLWero HanpsiXeHus

PucyHok b.1 — Tpaekrtopum gBmxXeHus 3aps>KeHHbIX HacTul, B KnaccudukaTope ¢ COOTBETCTBYIOLWUMUN KPUTUYECKNMMW
andhdepeHumanbHbIMU 3NEKTPUYECKUMIN NOABUXHOCTAMM

Ona ynnnugpuyeckoro knaccndgpukatopa AD onpegenstot no dpopmyne
L-U (b.2)

(2]

rae ry U r, — paguycbl BHYyTPEHHErO Y BHELHETO 3MEKTPOAOB COOTBETCTBEHHO;
[ — adhpeKkTuBHasA ANVHA 3NeKTpoaa Mexgy BXo4oM 1 BbIXO4OM NOTOKa al3po30/1s;

U — HanpsikeHne mexay anekrpogamMmu,
B cnyvyae aHanm3a yactuy ¢ 0auHakoBon gnpepeHumnanbHON 3MEKTPUYECKON NOABMXHOCTBIO Z nepeaaTtoYHyo
dbyHKumnio Q(Z) onpeaensioT Kak

AD =

Cn3 Q3 (b.3)
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rae Cy, ,n Cy 5 — CHETHbIE KOHLUEHTPaUUn YacTul, C NOABUXKHOCTBIO Z, BXOASIWMX B KIAaCCUUKaATOP C NOTOKOM g, U
NOKMAAaWMX KnaccurkaTop ¢ NOTOKOM G, COOTBETCTBEHHO.

Ecnu B KnaccndpmkaTope ycTaHOBIMEHO HANPsKEHNE MexXay anekrtpogamu U*, nepegatovHan dyHkums Q(Z) nmeer

BUA:
QA(Z)=0, ecnn’Z <Zannn s, < Z; (b.4)
_2n-L-U* ) B.5
o(Z)= | 227 Y 0 —ga)l ecnmzy < Z<min(Zi.Zs ): (B-5)
go| In(rn/n) )
b.6
Q(Z) = min {1,‘73], ecnumin(Z;, Z, ) < Z <max(Zy, Zs ); (5-6)
42
| L-U* 5.7
(Z)=— | g +q, -2 Y| ecrm max(2,2,)<Z <2, (B.7)
g2 | In(ro /') _
[TepegatovHble QYHKUMM ULMNTMHAPUYECKOTO Knaccunukatopa ((Z) nokasaHbl Ha pucyHke b.2.
()(2) ()(Z)
Zy>Z,
93 > 92
1 1
| Z | Z
Zy Z, Z, Z,

PncyHoK b.2 — lNepegaTtodHbie PyHKUMN ULMNTMHOPWYECKOTO KrnaccngukaTopa

Kak npaBuno, nepegatovHast QyHKUUS UMeeT PopMy YCEHYEHHOIo paBHObeAPEHHOIo TPEYroNibHUKa, LEHTPUPOBAH-
HOIo BOKPYI 3Ha4YeHna Z*, onpeaensemMoro rno opmyne

Lo+ 2 i+ Z 2 —
7% = Z(U*) = 2t43 At 4Lq _£491+t42-43 _ 41144
2 2 4 - AD A L - U*
rae Z* — anekrTpuyeckas NogBMXHOCTb LeHTPAarbHbIX HYaCTUL MPU YCTAHOBNEHHOM MeXAy 3NeKTpogamMmmn Hanpsxe-
Hun U~.

N3 pucyHka b.2 v ypasHenun (b.1) paspelweHune knacecndukaTopa oTHoCcUTENbHO AndrdepeHUnanbHON 3NeEKTPUYeC-
KOW NOABUMXHOCTU AZ/Z* onpeaensitoT Kak

AZ Zp-Z3  Qa+QG3 _Ga+Q3 (5.9)
Z* Zy+Z3 201+Q2-q3 G1+Qs
B cny4ae umpkynsaumMm n3dbITOYHOrO NOTOKA B OrpaXkAatolWmn NOTOK (4 = qy, G = Q5) paspelueHne KnaccugurkaTopa
OTHOCUTENbHO AN PEPEHUManbHOW SNMEKTPUHECKOW NOABMXKHOCTU ynpowaeTca 0o AZIZ* = qo/qq npn Z*=qq-In(rofry)f
2rn-L-U”,
B cny4ae aHannsa aspo305bHbIX YacTul, C pasnnyHon gupoepeHymnanbHON 3NEKTPUHECKON NOABUKHOCTBIO PYHK-
LUna pacnpegenenns f(Z) tmeeT BUA;:

(5.8)

In(r,/ry),

dNy(Z) (6.10)
dZ

rae dN,(Z) — cyeTHas KOHUEeHTpaLUs BCEX 3apsKEHHbIX 89P030IbHbIX YacTUL, € NONAPHOCTLIO, NPOTUBONOMNOXHON
NONAPHOCTU BHYTPEHHEro 3NeKTpoaa knaccudpukatopa B gnanasoHe gudhdepeHuymnanbHON 3M1EKTPUYECKON NMNOABUXHOCTA
ot Zpo Z +dZ. Vicxoasauns popmynesl (b.10) onpeaenstoT CHeTHYI0 KOHLEHTpauuio asposonbHbix Hactul N,(U*), noknaato-
LLIMX KnaccugukaTop C NOTOKOM (.

Z) =

(5.11)

N (U*) = gj [Q @ 2z

["1pun ncnone3zoeanum chopmyn (b.4Ymn (b.7) ypasneHune (b.11) moxeT bbITb NPeaACTaBNEHO B BUAE:
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-

Lol - V4 7o )
1 | Bl2n-L-U* . b ¢ on-L-U*
Ny(U") = — I (91—-93) f(Z)dZ+mln(q2,q3)f f(Z)dZ+I gq1+qo—2 [(Z)YZ |y, (b.12)
q3 | 7, LIn(r2 /1) ] ; Al In(ry /1)

rae Z_ =min(Z,, Z,)n Z, = max(Z,, Z,).

[Tpn cTabnnbHOCTN NOTOKOB NOBYI0 N3 KPUTUHECKUX AnddepeHLmanbHblX SMEKTPUYECKMX NOABUXHOCTEN Z4, £o,

Zq, Zy B YypaBHeHun (b.12) ponyckaetcsa NPUHATL KaK HE3aBUCUMYIO NEPEMEHHYI0 U UBMEHSATb €€ 3Ha4YEHNE B 3aBUCMMOCTH
OT HanpsixXeHus U™,

Ecnu npeanonoxunte f(Z) NOCTOAHHON B MHTEPBanax 3nekTpu4eckon NogBMXHOCTU OT Z3 A0 £, U 0T £y, A0 £y, TO
ypaBHeHne (b.12) moxeT ObITb COKpaLLEHO A0 NPUBNMKEHUS:

Zs Z Z, Z,
N3(U*) = min [qz] [f(Z)az + Ibf(Z)dZ+ [ 1(2)dZ | = min {1,‘72]. [f(Z)z. (b.13)
13 _Zd Za Zp o

rae Za,=;[Z3 +min (Z,, Z,)]v ZC=;[Z2 + max(Z,, Z,)].

Ecnn qq = q4, 97 = G, A PepeHumnanbHas snekTpuyeckast NoABMXHOCTb Z4 paBHa Z,4, TO nepeaaTovHas QyHKUUS
NMEET CUMMETPUYHO TPEYIroNbHYe popmy, a ypaBHeHue (b.13) npuHnmaet BuA;:

e 1 o
Ny(U*) = | (ZPZ = | f(Z)dZ. (5.14)
Z 2 3

OnncaHHbIN BbllWe aHanm3 OCHOBaH Ha crneaylowmx 4onyweHnaAX:
a) vHepuwnen YacTuubl 1 BPOYHOBCKUM ABUXEHNEM NPEHEDperatoT,
6) BO34YLIHbLIM NOTOK — NTAMUHAPHbLIW, OCECUMMETPUYHBIN U HECKUMAEMBIN,

B) NMPOCTPAHCTBEHHbIN 3apsig W CUIbl, CO3JaBaeMble €ro 3epKanbHbIM 0OTODpaXkeHnem, NpeHedbpeXnmo Mmarbl.
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[1] MexagyHapoaHbin cTanHgapT

[2] CaHuTapHble npaBuna n HOPMbI

[3]

[4] MexagyHapoaHbin cTaHgapT

9]

14

NCO 15900:2009
(ISO 15900:2009)

CaHllnH 2.6.1.2523—09
CaHuTapHble npaBsuna
Cl12.6.1.799—99

MCO 9276-1:1998
(ISO 9276-1.1998)

PekomeHaauunm
NoO MEXrocygapCTBEHHOW

cTaHgapTusaumm
PMI 43—2001

buonvorpaduna

OnpegeneHne rpaHynoMeTpuUYEeCcKoro cocrtasa. AHanmns gnpepeHymanbHON nNoa-

BWXHOCTWN HYaCTUU aaposoneﬁl B 3ITEKTPUYHECKOM 10J1€

(Determination of particle size distribution — Differential electrical mobility analysis

for aerosol particles)
Hopwmbl pagnaunoHHon besonacHoctn (HPB—99/2009)

OCHOBHble caHuTapHble npaBuna obecnevyeHns pagunaunoHHOW 06e30NacHOCTU

(OCMOPBE—99)

[ paHynomeTpuyeckun aHanua. [lpeacraeneHve pesynbrtaTtoB. HacTte 1. [ padunyec-

koe npeacrtaeneHne (Representation of results of particle size analysis —
Graphical representation)

Part 1;

[[ocypapcTBeHHass cucrtema obecnedveHus eauHcTBa M3MepeHun. [lpumeHenme

«PykoBogcTBa No BblIpaXXeHUto HeonpeaeneHHOCTU N3MEPEHUNY
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YK 544.023.523:006.354 OKC 17.020 186.5

KntoueBble crioBa: AMCNepCHbIA COCTaB, pacrnpeaeneHme Yactul no pasmepam, anddepeHunanbHasa amekT-
pndeckasi NoABUXHOCTb, a3po30/b
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