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HALULMWOHANBHBIN CTAHOAPT POCCUMNCKOW ®PEJEPALUUMN

FocypapcTBeHHaa cuctema obecnevyeHus eAMHCTBA U3MEPeHUn
JUCMEPCHbIV COCTAB FA30BbIX CPE]

OnpeperneHne pasmepoB HaHOYACTUL, MO MeToAy Aud hepeHUUaNbLHON ANEKTPUYECKON NOABWKHOCTU
a3PO030JIbHbIX YacTULY

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

Hara BBegeHusa — 2013—01—01

1 ObnacTb NpUMeHeHust

Hacrosawumii ctangapT pacnpocTpaHAEeTcs Ha METOA U3MEPEHMI pa3MepoB HaHO4aCTUL, B Anana3oHe ot
1 8o 1000 HM B rasoBbIX cpegax no ux gudpdepeHumnanbHOW NOABMXKHOCTU B 3NEKTPUYECKOM none (panee —
METOA U3MEPEHUN).

MeToa usmepeHuin peanu3yloT B CUCTEMAx aHanu3a aspo3onei, B Ka4eCTBE OCHOBHOMO 3IEMEHTA KO-
TOPbIX UCMOMb3YIOT KNaccuukaTrop, CNOCOOHbINM Pa3aensTb adpo30fbHbIE YaCTULBl MO UX ANEKTPUHECKON
noaBWXHOCTU. KnaccmukaTtopbl MOryT ObITb PA3NMYHON KOHCTPYKLMU: LMNMHAPUYECKNE, paauanbHelie, ¢ na-
pannenbHbIMW MAACTUHAMMU U T. A.

B HacTosLeM cTaHgapTe pacCMOTPEH METOA U3MEPEHUI, peann3yemblii B CUCTEMAax aHanu3a ¢ UunuH-
ApUYECKUM KraccugukaTtopom.

CTaHaapT He yCTaHaBNMBAaET KOHKPETHBLIX METOAMK U3MEPEHMI pa3MePOB YacTUL, KOHKPETHbLIX NPOAYKTOB.

2 HopmaTuBHbIe CCbISIKN

B HacTofeM ctaHaapTe UCNoMb30BaHbl HOPMATUBHBIE CCbINIKM Ha Crieayiowmue CTaHaapThbl:

[OCT 34100.1/ISO/IEC Guide 98-1:2009 HeonpeaeneHHOCTb usamepeHus. Yacte 1. BeeageHue B pyko-
BOJACTBA MO BbIPAXKEHMWIO HEONPEAENEHHOCTU U3MEPEHNS

[OCT 34100.3/ISO/IEC Guide 98-3:2008 HeonpeaeneHHOCTb namepeHusa. Yacte 3. PykoBoacTBo no
BbIPAXEHUIO HEONPEAENEeHHOCTU U3MEPEHUSA

[OCT 34100.3.1/ISO/IEC Guide 98-3/Suppl 1:2008 HeonpeaeneHHoCTb u3mepeHus. Yactb 3. Pykosoa-
CTBO MO BbIPAXEHUIO HEONPEAENEHHOCTU u3MepeHus. JononHeHune 1. TpaHchopmMupoBaHue pacnpeaeneHuii
C ucnonb3osaHnemM Metoga Monte-Kapno

FOCT P CO 5725-2 TOMHOCTL (MPaBULHOCTb U NPELM3NOHHOCTL) METOAOB U PE3YNLTaTOB U3MEPEHUN.
YacTtb 2. OCHOBHON METOA OnpeaeneHnst NOBTOpSeMOCTU U BOCMPOM3BOAUMOCTU CTaHAAPTHOIO METoaa us-
MepeHui

[OCT P UCO 14644-1 Ynctble NOMELLEHNA U CBA3AHHbLIE C HAMW KOHTpONupyemble cpeabl. Yactb 1.
Knaccudukaums 4nctotbl BO3ayxa

FOCT P EH 1822-2 BbicokoadpdekTuBHble unbTpbl 04MCTKM Bo3ayxa EPA, HEPA n ULPA. Yactb 2.
leHepupoBaHue aspo3oneit, ucnbiTaTtensHoe 060pya0BaHME, CTATUCTKA CYETA YaCTUL

FOCT P EH 1822-3 BbicokoadpdekTuBHble unbTpbl 04MCTKM Bo3gyxa EPA, HEPA u ULPA. Yactb 3.
McnbiTaHma Nnockoro ouneTPyroLLEro MaTtepuana

FOCT P EH 1822-4 BobicokoadpbdekTuBHble unbTpbl 04MCTKM Bo3gyxa EPA, HEPA u ULPA. Yactb 4.
McnbiTaHus punbTpoB Ha yTeuky (METO4 CKaHMPOBAHUSA)

M3paHue ocpuuymanbHoe
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MpumedaHune —Ipu NoNb3IOBaHUN HACTOSLLUM CTAHAAPTOM LiernecoobpasHo NpOBEpUTL AeHCTBUE CChINOYHbIX
CTaHAapToB B UH(POPMALIMOHHOI cucTeMe obLuero nonb3oBaHUs — Ha oduLmansHoM caifiTe defepasnbHoro areHTcTsa no
TEXHUYECKOMY perynnmpoBaHuio 1 METPONOrMu B ceTu MIHTEPHET Unu No eXerogHoMy MHdopMaLMOHHOMY YkasaTento «Ha-
LuoHanbHble CTaHAAPTLI», KOTOPLIA onybnukoBaH No COCTOSsIHMIO Ha 1 iHBapS TEKYLLEro rofa, U rno Beinyckam exeMecsiy-
HOro UHPOPMaLMOHHOrO ykasaTena «HaymoHanbHble cTaHAapThLI» 3a TeKyLMi rog. Ecnn 3amMeHeH CehinoYHEIA cTaHaapr,
Ha KOTOpbI AaHa HeaaTUpPOBaHHaA Ccbifika, TO PeKOMEHAYETC UCNONb30BaTh JEeACTBYIOLLYI0 BEPCUIO STOFO CTaHAapTa
C Y4ETOM BCEX BHECEHHBIX B aHHYI0 BEPCUIO N3MeHeHUIA. Ecnu 3ameHeH cchinoyHbIi cTaHfapT, Ha KoTopblil AaHa AaTu-
poBaHHasA ccbinka, TO PeKOMEHAYETCA UCNONb30BaTb BEPCHIO STOrO CTaHAapTa € yKa3aHHbIM BbILLE FOAOM YTBEPXAEHUS
(NpuHsATHSA). Ecnn nocne yTBepXAeHUA HacTOSALWEro cTaHAapTa B CChINMOYHLIA CTaHAapT, Ha KOTOpbLIi AaHa JaTUupoBaHHasa
CCbiNka, BHECEHO N3MEHEHWe, 3aTparusatoLLee rnonoxeHue, Ha KOTOPOE AaHa cchifka, TO 3TO MONOXEHUe peKoMeHYeTCs
npuMeHsATb 6e3 yueTa AaHHOroO M3MeHeHWs. Ecnu cchinoYHblid cTaHaapT oTMeHeH 6e3 3aMeHbl, TO NMonoXeHWe, B KOTOPOM
flaHa ccbifika Ha Hero, PeKOMeHAYEeTCA NPUMEHSTL B YacTW, He 3aTparmBaioLLleil STy CChISIKY.

3 TepMuHbI U onpepeneHnn

B HacrosiLliemM cTaHgapTe NPMMEHEHbI CrieayoLLMe TEPMUHbI C COOTBETCTBYIOLLIMMU ONpeaeneHUsMU:
31

a3po3onb: [IcnepcHble CUCTEMBI, COCTOSILLIME U3 MENMKUX YACTULL, B3BELLIEHHbIX B BO3JYXE UMK 1PYIOM
rase (Nbinb, AbIM, TYMaH, CMOT).
[FOCT P 51109—97, ctarba 5.11]

3.2

aucnepcHas cuctema: Cucrema, cocrosilasi u3 Asyx unm 6onee das (ten) ¢ CUNbLHO Pa3BUTON MNO-
BEPXHOCTbLIO pasfiena Mexay HUMU.
[FOCT P 51109—97, ctaTbs 5.6]

33

aucnepcHaa ¢asa: lNpepbiBHAA ¢ha3a B AUCNEPCHON CUCTEME B BUAE OTAENbHLIX MENKUX TBepabiX
yacTuu, Kanenek XMAKoCTU UM Ny3bipbKOB rasa.
[FTOCT 16887—71, ctatbsa 1]

3.4 MoHOAUCNEPCHbIN a3P030sib: A3P030Mb, COAEMKALLUI YaCTULbl TONILKO 0AHOrO pasmepa.

3.5 HaHovacTMua: Teepabli, XXUAKUA UNN MHOToba3HbIN OOLEKT, B TOM YUCNE MUKPOOPraHW3M, pasMe-
pOM MeHee unu paBHbiM 100 HM.

3.6 pasmMep HaHo4acTULbI: OuameTp cdepbl, OTKIMK KOTOPON B KOHTPONUpPYOLEM Npubope paBeH OT-
KIMKY OT OLIEHMBaeMOMN HaHO4aCTULbI.

3.7 cyeTHas KOHUEHTpauua gucnepcHomn ¢asnl: Konnyectso OTAENbHbIX YacTUL B eanHule obbema
ANCMEPCHON CUCTEMBI.

3.8 pacnpegeneHue 4yacTuy nNo pasmepam: 3aBUCHMOCTb CHETHOM KOHLIEHTpaLMK YaCTuL, OT X pasMepa.

3.9 audcepeHumanbHan anekTpuveckas NoABMXKHOCTbL: [MOABMXHOCTb 3apsHKEHHOM 4vacTuupl B
AMEeKTPUYECKOM MONeE.

3.10 naMuHapHoe TevyeHue: TeueHue rasza 6e3 BpeMeHHOW Unn NPOCTPaHCTBEHHOW HEOAHOPOAHON aK-
TUBHOCTU UNU TYPOYNEHTHLIX BUXPEBbIX NOTOKOB.

3.11 cyeTUYMK e p KOHAeHcauuu: YCTPOMNCTBO, KOTOPOE NO3BONSET N3MEPATb CHETHYIO KOHLEHTPALUIO
ynbTpamenkmnx 4acTul Ha OCHOBe ahbdpekTa KOHAEH CaLUMK, NO3BONSIOLLEro YBeNu4YuBaTh UX pasMepsbl.

3.12 aneKTpoMeTp: YCTPONCTBO, NpeaHasHauYeHHoe AN UBMEPEHUS SNEKTPUYECKOro Toka B AuanasoHe
oT 1 A oo 10 nA.

3.13 6unonspHoe 3apAaHoe YyCTPOMCTBO: YCTPOWCTBO, NPeAHa3Ha4YeHHOE ANA AOCTUXKEHUS YCTONYM-
BOTO PABHOBECHOIO COCTOSIHUSI 3apPSHKEHMA NYTEM BO3AECTBUS HA adPO030bHbIE YaCTHULbl NONOXUTENbHBLIMU
W OTpULATENBHLIMW MOHAMK B NPeaenax aToro yCTponcTaa.

3.14 HenTpanusauus sapsga: lNpouecc, npu KOTOPOM MOCPeACTBOM BO3AENCTBUSA HA adpO030JibHbIE
YacCTULbl SNEKTPUYECKN HEWTPanbHbIM 06NaKoOM NONOXUTENbHbIX U OTpULIATENbHbIX 3apa4oB rasa pacnpege-
NeHne aspo30bHbIX YaCTUL, NO 3apAay NPMBOAUT K YCTAHOBMNEHWUIO paBHOBECUA U NPUONMXKEHUIO pe3ynbTrupy-
IOLLIEr0 3apsaa K HyneBomy.

4 CywHoCTb MeToA4a UsMepeHun

MeToa n3mepeHuii OCHOBaH Ha cenapauun aspo3ofbHbIX YacTUL MO pasMepamM Npu NPOXOXAEHUN UX
yepes SNeKTPUYECKoe Mnore, Fae 3apsKeHHbIE asP030NbHbIe YaCTULbl MEHSIIOT CBOKD TPAEKTOPUIO ABIDKEHNS]

2
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B 3aBMCMMOCTM OT UX pasmepa, CKOPOCTM NOTOKA adpo30nsi, HANPSXKEHHOCTU AMEKTPUYECKOro NONs U reome-
Tpuun knaccudukaTopa.

3aBnMCMMOCTb Z Mexay anddepeHumanbHOn aNeKTpUYeCKon NOABUXHOCTLIO M pasMepoM YacTulbl 4ns
cdhepuyecknx YacTuL, ONUCLIBaKOT YpaBHEHUEM

NeS,
z="——"%
3mud
rae N — KOnM4YecTBO 3NIEMEHTapPHbIX 3apsiiOB HA YaCTULE;
e — anemeHTapHsIii 3apsg (1,6 - 10719 Kny);
M — AMHaMuUyeckas BSA3KOCTb rasa;
d — gnameTp yactuupl;
S — nonpasoYHblii koahchuumneHT (KaHHUHremMa) Ha CkonbxeHue (rasa).
MonpaBka Ha CKOMbXXEHWE S, PacnpPOCTPaHSET pacyeT Ha OCHOBE 3akoHa CTOKca TOPMO3ALLEN CUSIbI,

OENCTBYIOLLEN Ha chepuyEeCKyIO YacTuLy, ABMXKYLLYIOCS C HU3KMM YncrioM PeliHonbAcCa B ra3oBON cpeae, Ha
YyacTuubl pa3mMepomM nopsaka HaHoMeTpa. MNonpasky annPOKCUMUPYIOT YPaBHEHUEM:

M

Sc =1+ K, [A+Bexp(—KCn)], 2
rae A, B, C — sMnupunyeckne KOHCTaHTbI;
K,, — uucno Knyacena, pasHoe 2//d,
rae | — cpeaHaa anuHa ceoboaHOro npobera asapo30nbHON YacTulpl;
d — pa3mep 4actuubl.
3aBucumocTtb Z mexay anddepeHumnanbHOn aNeKTPUYECKON NOABMXHOCTLIO YacTULbl U NapaMeTpaMmm
LIMIIMHAPUYECKOTO KnaccudkaTopa onuckIBaloT ypaBHeHnem")

Ash 2
z=Jsh (2
2nUL n[q]’ ®)

rie gg, — CKOPOCTb MOTOKA a3po30ns B Knaccudukarope;
ry — Hapy>XHblA paanyc BHYTPEHHETO LUUNUHAPA Knaccudukaropa,
Iy — BHYTPEHHWUI painyC HaPY>XHOTO LMNMHAPa Knaccudukaropa,
U — HanpspkeHne NoCTOSAHHOIO TOKa, CO34atoLero afeKTpuyeckoe rnone;
L — achbdhekTMBHAA ANMHA MexXay BXOAOM M BbIXOAOM NOTOKAa a3po30n4 B Knaccudukatope.
N3 ypaBHeHun (1) n (3) moxet 6bITb NonyveHa oopmyna
d 2ScUL
I @
e 1]
3ugsp In—=
h
NoO3BONAIOLLAA ONPedenuTb pa3Mep YacTuLbl, BbIXOASALLEN U3 3NEKTPOCTaTUYeCKoro nons knaccudukaropa,
€Cnn U3BECTHO KOMMYECTBO 3NEeMeHTapHbIX 3apsf0B Ha yacTuue.
3aBUCUMOCTb pacnpeaeneHns sapaaa ot pasMepa YyacTul NnpuBeaeHa B NPUNoXeHun A.

5 OnucaHue cpegcTBa U3MepeHun

5.1 CpeacCTBO UBMEPEHUN, peanuaytoLee JaHHbIN METOA U3MEPEHUI (danee — cuctema aHanusa aud-
depeHUnanbHOi anekTpuyeckon noasmxHoctu; CAA3IM), BknovaeT B ceba cneayiolime 0CHOBHbIE KOMMO-
HEHTbI:

- KnaccuukaTop ¢ KOHTPONEM NapameTpoB MOTOKOB U HAMPSKEHUS;

- YCTPOWCTBO NpobOonoAroToBKY;

- HeWTpanusarop;

- CpeacTBO U3MEPEHMI CHETHOW KOHLIEHTPaLUWK;

- Bnok ynpasneHusi u 06paboTkn AaHHbIX.

Ha pucyHke 1 npuBeaeHa TunuyHasa Onok-cxema cucTeMbl aHanusa auddepeHumnanbHOn anekTpuye-
CKOW NOABUXHOCTWU HAHOYACTULL.

D cm. [1].
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Honyckaercs ucnonb3oBanune apyrux koHdurypauun CASMN, Hanpumep CMCTEMBI C ABYMSA nNapannens-
HbIMK KnaccudukaTopamm U CpeaCTBOM U3MEPEHWUI CHETHOW KOHLIEHTPaLUMM, CUCTEMbI C HECKONMbKUMU Cpea-
CTBAMM U3MEPEHMIA CYETHOM KOHLIEHTPALMKU UNU CUCTEMBI C HECKONbKUMU NapannenbHbIMU knaccudukaropa-
MU 1 CpeACTBaAMM U3MEPEHUI CUETHOI KOHLEHTpaLUuN.

.I'Iposa. YctpoiicTeo .
npo6onOAroToBKM »| Heitrpanusatop
Motok
briok
V)I'r:’psapa:se;m [+ ————————— »| Knaccudmkarop
AaHHbIX \\
N
N f
N I
o !
AN ¥ L ]
| N
I I N CpencTeo
1 Otver 1 N M3MepeHui
1 O pesynbrarax 1 CNETHO
! ! KOHLeHTpaLuu
L d l
BuixoaHoi
noTOK

PucyHok 1 — Tunuynas nok-cxema CALOI

5.2 OnucaHue KOMNOHEHTOB

5.2.1 Knaccudgmxkarop

5.2.1.1 Knaccudumkarop npeaHasHa4yeH Ans BblAeNeHUss MOHOMOOUNBbHBLIX (Ppakuuii M3 adapo3onbLHOro
noToka. TunuyHas cxema LMnuHAPUHeckoro knaccudukaropa npeacraBneHa Ha pucyHke 2.

5.2.1.2 Cuctema notokopacnpeaeneHus

B uMnMHapr4eckom Kraccugmkatope A0MKHO ObiTb ABA BXOASLUMX NOTOKA (Orpaskaarowmui noToK g, u
NOTOK NPOGbI G,), ABA BLIXOASALLMX NOTOKA (40N MOHOAUCNEPCHOTO a3p030NA, Bblaenaemasn us npobhbl, g U
U30bLITOYHBINA NOTOK q,). B kayecTse OrpaxaaloLiero noToka AomkeH GbiTb NCNONL30BaH YUCTBIA BO3AYX, HE
coaeprKallmn 3arpa3HALLUX YacTull.

Cuctema notokopacnpegeneHust 40MkHa ObiTb repMeTUUHON. CUCTEMY CUMTAIOT HEFePMETUYHOM, €CNK YTeY-
Ka BbI3bIBAET U3BMEHEHWE JABNEHNS B KNACCU(UKATOPE NMPU UCTILITAHUU HA rePMETUHHOCTL Gonee yem Ha 5 %.

TeueHue OT TOYKM NOCTYNNEHuA nNpobbl B knaccudukaTop 40 TOYKU BbIBOAA MOHOAMCNEPCHON A0OMM
alsposonsd A0JDKHO 6bITb JNTAMUHAPHbIM.

OObeMHbIE CKOPOCTHM (pacxoa) NOTOKOB, TEMNEPATypa U AaBneHue B knaccudukaTope AormkHbl BbiTh
onpeaeneHbl U COXpaHeHbl HEM3MEHHbLIMU B NPOLIECCE U3MEPEHUS.

B CAL3I pgormkHa ObiTb NPeaycMOTPEHA CUCTEMA KOHTPONS napaMeTpoB NOTOKOB (0ObEMHbIX CKO-
pocTen, TeMnepartypbl, AaBNEeHUsi, BNAXHOCTH). [lonyckaeTca KOHTPONMMPOBaTh TPU U3 YETbIPEX MOTOKOB:
orpakgaioLLmii, U3ObLITOYHbI U MOHOAUCNEPCHBIA NOTOKU. CUCTEMY KOHTPOIS NMOTOKOB ZI0MYCKAETCsl YNnpo-
wartb M cTabunusnpoBartb MYTEM OUYUCTKW U PELMPKYNALMM M3ObITOMHOTO NOTOKA B KAYECTBE OrpaX{AatoLLero B
3aMKHYTOM Lkrne. Takas peLupKynsauus rapaHTupyet paBeHCTBO OrpakaaloLLero notoka u3bbITOYHOMY, YTO
YMEHbLIAET OrpaHUYEeHUs HA NPELU3UOHHOCTb UBMEPEHUI CKOPOCTU OTPaXKAAIOLLIETO U U3ObLITOMHOIO NOTOKOB.
Mpu 3TOM BXOASAILIMIA NOTOK a3p030MNbHON NPoOLI OyeT paBeH BbIXOASLLEMY MOHOAUCNEPCHOMY NOTOKY Npu
yCnoBuU OTCYTCTBUS YTEYEK B CUCTEME PELMPKYNALMKU W PaBEHCTBA TeMNepaTyp peuupKynupylowero CBo-
60aHOro OT YacTuL rasa un notoka npobul. UcknioueHnem MoxeT BbiTb cxema, kKoraa aspo3osib NOCTynaeT noa
AaeneHuem (pexaym npobooTéopa Npu NOBLILUEHHOM AaBneHun). B Takom cnyyae gonyckaercsi NPUMEHATb
[03UpOBAHHOE CTpaBnuBaHue aAns 6anaHCMpPOBKU NOTOKOB.

4
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11 2 — BHYTPEHHNIA 1 BHELUHWIA LMNMHAPUYECKNE 3MeKTPOAbI; Iy U I, — pagnyChl BHYTPEHHErO 1 BHeLLHEro LMMHAPUYECKNAX 3MeKTpo-

[l0B COOTBETCTBEHHO; g4 — OrpaXatoLLUmii NoToK; g, — NOTOK adp030MbHON Npobbl; g3 — AONA MOHOANCMEPCHOMo aspo3ons, Bbiae-

naemas U3 aspososibHOM NPobdbl; G, — UIBLITOYHLINA MOTOK, L — adhhekTUBHAA ANMHA MeXAy BXOAOM MOTOKa g, U BbIXOAOM MOTO-

Ka qs; U — HanpsxeHue, cosjaloljee anekTpuyeckoe nosne; NyHKTUPHbIE SIMHAW YKasblBaKT TPAeKTOPUN 3apAXeHHbIX a3P030sibHbIX

YacTuy, Z — audhdepeHumansHas anekTpudeckas NoABMKHOCTb YacTuubl;, Z* — auddepeHUmanbHas anekTpudeckas noABWKXHOCTb
MOHOANCNEPCHBIX YaCTUL, BLIXOAALYMX U3 KnaccudukaTopa, Npyu Hanpsxerun U

PucyHok 2 — Cxema LunuHapuyeckoro knaccudukatTopa

5.2.1.3 HanpsikeHue

Ona co3gaHusa anekTpoCTaTuYeCcKoro nons A0mMKeH ObiTh UCMONL30BAH PErYNUPYEMbIA UCTOYHKUK NMOCTO-
SAAHHOIO BbICOKOro HanpshkeHusa go 20 kB.

MockonbKy KaXkablii pasMep 4acTuy NONMMAUCNEPCHOrO a3po30nsi U3MEPSIOT Npu OnpeaeneHHOM Ha-
npsbkeHun, B CAASM pgomikHa ObITb NPeaycMOTpeHa (PyHKUMSA aBTOMATUYECKOrO M3MEHEHMUS HanpsHKeHUS.
HanpshkeHne 4OMmKHO U3MEHATLCA NOLIAroBo (Mo TEPMUHONOMMU MEXAYHaPOAHOro ctaHaapta [1]) unu Henpe-
PbIBHO B 3aBUCUMOCTU OT COOTBETCTBYHOLLEIO pexxuma UsMepeHnii pasMepoB a3po30sibHbIX YacTul,.

MakcumansHoe HanpspKeHUe AOMKHO BbITb OFPaHMYEHO B LIENSX NpefoTBpaLLeHust 00pasoBaHus ayru,
BbI3bIBAIOLLIEN NOXHOE cpabaTrbiBaHWe CpeacTBa U3MEPEHU CHETHON KOHLIEHTpaUun, U BO3MOXHOMO NOBPEX-
JEeHUs NOBEPXHOCTU Knaccudukaropa.

HanpspkeHne OT MCTOYHMKA criegyeT noJaBaTb HA BHYTPEHHWUW ANEKTPOoA, MOBEPXHOCTb HapPY>XHOrO
3neKTpoaa A0MmKHa BbITb 3a3emneHa (CM. PUCYHOK 2).

5.2.1.4 NepegaToyHas PyHKUMSA knaccudukaTopa

MepepaTodHyo OYHKLMIO Kraccudukaropa, 3aBucALLyto o1 gudddepeHunansHOn aneKTpuYeckon noa-
BMXKHOCTW 4acTuLbl, OOBEMHbIX CKOPOCTElN MOTOKOB, rEOMETPUM KnaccudukaTopa u 3neKTpU4ecKoro nons,
onpeaensioT Kak BEPOATHOCTb TOr0, YTO a3p030NibHas YacTuua, nonaaamLlas B knaccudukarop Yepes Bxoa
aHanu3upyemon npobbl, MOKUHET €r0 Yepesd BbIXO K U3MEPUTENIO YacTull. Mpadmyeckuin Bua nepenaroqHoi
yHKUMKM KnaccudmkaTopa nokasaH Ha pUCyHke 3.

MNoapo6Hoe onucaHne nepeaaTouHON PYHKUMKU LUNMHAPUYECKOTO KraccudukaTtopa NnpuBeaeHo B Npu-
noxxexHun b.
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Q4 Z*=(gq + qu)(4n-AD)

(92 *+ 93)/29,
(92 - g3)/(2n-A®)

Qrax = Min(1, ga/q,)

2AZ = (g, + q3)/(27-AD)

Q — nepeaatoyHas hyHKUMA KnaccudukaTopa; gy, gy, g, ¢4 — 0ObeMHbIE CKOPOCTU BXOAALUNX U BLIXOARLMX NOTOKOB;
AP — byHKLMA reoMeTpUU KnaccudrkaTopa n nuTatoLero Hanpsxenus; Z — anddepeHLpansHan anekTpuyeckas nogBuKxHOCTb
vactuy: Z* — auddepeHunanbHan anekTpuieckas noABUKHOCTb LiEHTPanbHbIX YacTuL, Npy onpeeneHHoOM SHaueHW nuTatoLLero
HanpsxeHus U*

PueyHok 3 — lMepepaTodHas dyHKUMS KraccudmkaTopa

5.2.2 YcTpoMCTBO NPOGONOAroTOBKM

5.2.2.1 YcTpoiicTBo NpoBonoaroToBkM npeiHa3Ha4YeHo Ans NOAroTOBKM adpo30rbHOi Npobbl K u3mMepe-
HUAM: yOaneHus KpynHbIX YacTuu, oCyLleHus npobsbi.

5.2.2.2 [infA ocyLueHus aHanu3upyemon npobbl pEKOMEHAYETCA UCMONb30BaTh ANMEY3NOHHBIA OCYLLU-
Tenb. ECnn Ha aHanu3 nocTynaer aspo3osb C BbICOKOW KOHUEHTpauuewn, To Ans NoACYLUMBAHUS AOCTATOMHO
pa3baBrneHust ero Cyxum BO3AYyXOM C BMaXHOCTbIO MeHee 30 %.

5.2.2.3 [Ina yoaneHus KpynHbIX 4acTuL, UCMONb3YIOT CenapaTtopbl, TAkKMe Kak MMNakTop UM LUKIOHHbIN
cenaparop. Beibop cenaparopa 3aBMCUT OT KOHTPONUPYEMOTO AUana3oHa pa3MepoB YacTuL,.

MIMnakTopbl pekOMeHAyeTca UCNonNL30BaTh ANA CKOPOCTEH NoToka MeHee 1,5 AMS/MUH; UMKNOHHbIE ce-
naparopbl — Ans ckopocTen notoka 1 AM3/mun u Gonee.

5.2.3 Hentpanusarop

5.2.3.1 KoHCTpyKUuMs HeWTpanu3arTopa A0omkHa obecneumMBarb paBHOBECHOE pacnpeaeneHue 3apsaa Ha
a3p030rbHbIX YaCTULIAX B 3aBUCUMOCTU OT MX pasmepa npu onpeaeneHHOM HanpskKeHUU.

5.2.3.2 Heittpanusatop MOXeT ObITb GMNONAPHLIM UM YHUNONSAPHLIM. PEKOMeHAYeTCA MCNONbL30BaTh
Anddy3noHHoe GunonsipHoe 3apshxaioLee yCTPOMNCTBO C MCTOYHMKOM MOHM3aLUM HA OCHOBE Paauou30TONOoB
WAKM KOPOHHOTO pa3spsaa. PekoMeHayIoT AN NPUMEHEHUS PaavousoTonbl amepuuuii 241 (241Am), kpuntou
85 (89Kr) unm nononuin 210 (219Po), a Taloke pEHTrEeHOBCKOE M3nyyeHne. PanoaKkTUBHbIi MCTOYHUK [JOIDKEH
ObITb JOCTATOMHO MOLLHBIM, YTOObI HEMTPANUM30BaTb NOCTYNAIOLLUIA a3p030/b.

5.2.4 CpenCcTBO U3MEPEHUNA CYETHOM KOHLIEHTPauun

5.2.4.1 KOHCTPYKUMA CPEACTBA U3MEPEHUI CHETHOW KOHLEHTpALIMK AOIMKHA 00ecneunBaTb U3mMepeHus
pasMepoB YacTUL, U CYETHOW KOHLIEHTpALMUKU Ha BbIXOAE MOHOAMCNEPCHOr0 asapo3ons U3 Knaccudukaropa ¢
3aaHHO NOrpeLLIHOCTLIO N0 BCEMY paccMaTpuBaemMoMy AuanasoHy pasMepoB.

5.2.4.2 CpeacTBO U3MEPEHUN CHETHOW KOHLEHTpauumn BeIGUPAIOT B 3aBUCUMOCTM OT HUXHEN rpaHuLbl
AnanasoHa pasMepoB aHanusMpyembiX 4acTtuy. PekomeHayeTcsi UCnonb30oBaTb B KAYECTBE TakuX CPeACTB
CYETUMKM fiAep KOHAEHCALUU, INEKTPOMETPbI.

5.2.5 bnok ynpaBrieHua n 06paboTkn AaHHbIX

5.2.5.1 bnok ynpasneHus 1 06paboTku AaHHbIX NPeAHa3HaueH ANA OCYLUECTBINEHUS yNPaBeHns U KOH-
TPOsA 3a NPOLIeCCOM U3MepeHus u coctosiHuem CAJA3MN, a Takxke cbopa n npeobpazoBaHuUsi AAHHbIX.

5.2.5.2 YnpaBneHue, KOHTPONb U 06paboTka AaHHLIX AOMKHBI OCYLLIECTBATLCS NPOrpaMMHO. [lonycka-
€TCA MHTErpupoBaTthb 6ok ynpaeneHusi 1 06paboTku AaHHBIX B ABTOHOMHBII NpuBop ANsi USMEPEHUIA CHETHON
KOHUEHTpaLuu YacTuu,.

6 YcnoBusi nsmepeHumn

6.1 NMpu BbINONMHEHMMN U3MEPEHUI COONIOAAIT cneaylowme yCnoBuA OKpyXKatoLLeli cpeabl, eCrnu B pyKo-
BOACTBAX MO 3KCNNyarauumn NpUMEHSIEMbIX CPEACTB HE yKasaHbl 6onee XeCTkue yCroBus:

6
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- TeMneparypa okpyxatoLuei cpeabl nmoc (20 £ 10) °C;
- BnaxHocTb oT 30 % no 80 %;
- nasnexHue ot 84 no 106 kMa;

- HanpsbkeHue nutatowen cetn 230 B (i?o%); B 30He pasmewueHuss CAISIM AomkHbI OTCYTCTBOBATb

mMexaHuveckue Bubpaumm yactoramm 4o 30 'y u amnnutyaoi Bubponepemerleruii 6onee 0,75 mm.

6.2 CAIOIN pasmeLyaloT B NOMELLUEHUN C KIACCOM YMCTOTbl He Xxyxe 8 WNCO B COOTBETCTBMU C
FOCT P NCO 14644-1.

6.3 He ponyckaetca npamoe nonaganue Ha CASM COnHEYHbIX NyYeil.

7 TpeboBaHus 6e3o0nacHoOCTU

7.1 Namepenusa ¢ nomowypto CAOSI OMmKHbI BLINOMHATL NMLUA, NpoLUeALUMe UHCTPYKTaXK M0 TEXHUKE
6e30MacHOCTU 1 AONYLLEHHBIE K paboTe C NeKTPoTeXHUYECKUMU nsgenusiMu cebile 1000 B, umeroLye Kea-
nMduKaLUOoHHYIO rpynny no anekTpotesonacHocTn He Huxe I, a Takke nNpoLuesLLne UHCTPYKTaX N0 TEXHUKE
6esonacHocTu npu paboTe ¢ NasepHbIMU U3NyYaTeENsSMU.

7.2 Tpw BbINONHEHUK M3MepeHnuin cobnioaatot TpebosaHKus B6e30NacHOCTU, ykasaHHble B 3KCnyarawuu-
OHHO AOKYMEHTaLUWKN Ha cUcTemy aHanusa guddepeHumansHoi SneKTpUYeckoin NOABMXXHOCTU YacTuL.

7.3 Mopsagok akcnnyarauun CAASMN B YacTu paguaynoHHon 6€30nacHOCTU AOMKEH ObITh pernamMeHTu-
poBaH HOpMaTUBHbIMKU AOKyMeHTamu [2], [3].

8 Mopsipok NnoaroToBKM U NPOBeAeHNA U3MEPEHUN

8.1 MNoparotoska u nposeaeHne namepeHut CAOSMN BknoyaloT B cedsa cneayowme aransl:

a) nposepky paboTbl Bcex Yacten CAOSIM;

0) npoBepky hOHA M3MEPUTENLHOIO KaHana,

B) NOAroToBKYy Npo6bl (OCYLLUEHME, yaaneHMe KPYMHbIX YacTuL);

r) obecneyeHne paBHOBECHOTO pacnpefeneHus 3apsiga Ha aspo30nbHbIX YacTULaXx,;

[) u3MepeHue n 06paboTKy AaHHbIX.

8.2 Mpu nposepke pabotel CAASM Heobxoanmo y6eanTbCs B NPABUNBLHOCTU PErMCTPaLMK NapamMeTpoB
KOHTPONMUPYIOLLMX CUCTEM (HaMPSHKEHUS, CKOPOCTU MOTOKOB, TEMNEpPaTypbl U T. N.) U BO3MOXHOCTM noAacHeTa
yacTuu,.

8.3 Nposepky hoHa N3MEPUTENLHOTO kaHana pekoOMeHAYETCA NPOBOAUTL NPU YCTAHOBKE HA BXOAE Knac-
cudukaTopa BO3ayLIHOMO punbrpa BoICOKON agpdpekTmeHoCTM OT H13 go H14 knacca no TOCT P EH 1822-2 —
FOCT P EH 1822-4. ®oH B npo6ootbopHoi cucteme CAA3M gomkeH 6biTb He 6onee 10 cM—3. Mpu npeBbILLIEHNUN
¢doHa cneayer npoBOAUTL OUMCTKY NPOBOOTBOPHON CUCTEMBI C MOMOLLLIO YMCTOIO BO3Ayxa (He coaep:Kallero
B3BELLUEHHbIX 4YacTuL).

8.4 MoaroToBky Npobbl NPOBOAAT B YCTPONCTBE Npo6onoarotoBku (cM. 5.2.2)

8.5 PacnpeaeneHnue 3apsiga Ha aspo30fibHbIX HYacTULIAX OCYLLECTBISIETCA B HeMTpanuaarope (cm. 5.2.3).

8.6 U3mepeHue n o6padboTka AaHHbIX

Pa3smMepbl a3p030fbHbIX YacTUL, ONpeaensiioT Ha 0CHOBE U3MepeHuit ux anddepeHUmanbHbIX ANeKTpu-
YECKMX NOABUXHOCTEN NPU COOTBETCTBYIOLLUX IMNEKTPUHECKUX HANPSIKEHUAX C YYHETOM M3BECTHOW 3aBUCUMO-
CTM pacnpegeneHus 3apaaa Ha 3TUX YacTuuax.

CUETHYIO KOHUEHTPALMIO U3MEPSIOT C MOMOLLILIO CPeICTBA U3MEPEHUI CHETHOW KOHLIEHTPaLIMK, OTKIUK
R(U) xoTOpOro Ha aspo30fbHble YacTUUbl AN AAHHOTO MPUITOXKEHHOIO 3NeKTPUYECcKoro HanpsbkeHus U 3a-
AAaloT ypaBHEHNEM

R(U)=q, z j n(d)-fy(d)-Q[Z(d,N),AD(U)IW(d,N)Ad , 5)
N=1d=1

rae d — pasmep aspo30rbHOI YaCTULbI;
N — KONMYECTBO a3pP030JIbHbIX YACTUL;
W(d, N) — koacbmumeHT, CBA3LIBAIOLLUIA OTKITUK U3MEPUTENS YaCTUL, CO CKOPOCTbIO YacTuL;
n(d)Ad — cyeTHasA KOHLEHTPaLMSA adpOo30nbHbIX YaCcTUL B MHTEpBane pa3mepos yactuy [d — Ad, d + Ad];
fy(d) — dhyHKUMA pacnpeaeneHns 3apsaa Yactuu B 3aBUCMMOCTM OT UX pasmepa (CM. npunoxexne A);
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Q[Z(d, N),Ad(U)] — nepeaarouHasn dyHkuMA knaccudukaropa (cM. 5.2.1.4 un npunoxernue b);
Z(d, N) — auddpepeHumanbHas anekT pu4eckan NoaABMNKHOCTD;
AD(U) — dyHKUMA NUTAIOLLETO HAaNPSXXEHNA U reomeTpun knaccudukaropa (cm. 5.2.1.4).

TpumMeyaHune — B cyetunkax saep KoHAEHCALMKU OTKIIMKOM SBAAETCA cHETHasA KoHUeHTpauus. Koaddu-
uvent W(d, N) = n(d) - qc‘1 , TAe n(d) — 3aBucuman oT pasmepa YacTuy 3PpheKTUBHOCTb AETEKTUPOBAHNA CHETHUKA,
g — CKOpOCTb MOTOKa B cyeTumke. B anekTpomeTpax ¢ uunuHgpom Dapages ANA U3MEPEeHNt aspo3oribHbIX YacTuy
OTKIMKOM sIBMSIETCS anekTpudecknit Tok. KoapdpuymneHt Wd, N) = N - e - n (d), rae N — Konu4ecTBO arieMeHTapHbIX 3a-
PSAOB Ha YacTULe, € — aneMeHTapHbIi 3apsag (1,6 - 10719 Kn); n,(d) — 3aBnucumas ot pasmepa vactuy ahPeKTMBHOCTL
AE€TEeKTMPOBaHUA aneKTpomeTpa.

YacTuubl pasHbIX pa3smepoB MOTYT UMETb OAMHAKOBYIO AuddhepeHUMantHY0 SNEKTPUYECKYIO NOABUK-
HOCTb, TaK KaKk HECYT OZJUH UM HECKOMNLKO 3apsAaos. HeobxoaMMo NpoBOANTL NOBTOPHLIE M3MEPEHNA KOHLIEH-
TPaLMM YacTuUL| NPK PasNUYHBIX HANPSHXKEHNAX, YTO 06ECNEUUT NOCTPOEHNE KPUBOH 3aBUCMMOCTH KOHLEHTPa-
LMK OT SMEKTPUYECKON NOABUXKHOCTM YacCTUL, KOTOPAs CIY)XUT OCHOBOI AN OnpeaeneHns pacnpeaeneHus
yacTuL, Mo pasmepam.

MpuMevyaHus

1 Mpw waroBoii cucreme nsmeHeHua Hanpsxenus CALSI gomkHa o6ecnevuBaTh 4OCTAaTOMHOE BpeMs ANA 40CTU-
XEHUS YCTaHOBMBLLENCS KOHLEHTpaLmMu B M3MepuTene 4actuy,.

2 [AnA cucTembl CKaHMPOBaHMA NOCTOAHHLIE BPEMEHU (BPEMS yAEepXUBaHUS YacTulsl B kKnaccudukatope, Bpemsa
HaxoXeHns B Tpybe Mexay KnaccudrkaTopm U UsmepuTeneM YacTul, BpeMs OTKNUKa M3MEPUTENS 4acTul U NOCTOSH-
Hast BpEMEHW AN U3MEHEHNS HanpsKeHUs!) ¥ HanpaeneHue CKaHUpPOBaHUA MOTYT BbI3BaTb CMeLLeHue U aedopmManuio
nepefaTo4Hoi PyHKLMM MO CPAaBHEHUIO C LLArOBOW CUCTEMONA.

9 lNpaBuna otpopMneHNs pesynbLTaToB U3MEPEeHUn

9.1 B ot4ere 06 n3MepeHusix Cneayet NpMBOAUTL PE3YNbLTaTbl USMEPEHUN PA3MEPOB YaCTUL, U CHETHLIX
KOHU,eHTpauMW), a Takke peKoOMeHAYEeTCA yKasbiBaThk CeayoLLyo MHOpMaLmIo:

- nAeHTUMUKaUnoHHbIe anemeHTbl CASIM, BKNOYas HAaMMEHOBAHUE U3TOTOBUTENSA, MOAESNb U Cepuii-
HbI HOMEP;

- Aaty U Bpems aHanu3a;

- TUN UcnbITyemoro obpasua;

- CKOPOCTU BXOAALLUMX U BbIXOASALUMX NOTOKOB B Klaccudukarope;

- aBneHne BHYTpU knaccudukaropa B npoLecce U3MepeHun;

- TeMnepaTypy BHyTpu knaccudukaropa B NpoLecce U3aMepeHui;

- BMaXHOCTb 06pas3ua;

- AaTy NpoBeAeHnst NOCneaHero UCNbITAHUA HA rePMETUYHOCTL U CKOPOCTb yTeuku CALOSIMN.

10 OueHkKa HeonpeaeneHHOCTU pe3ynbLTaToB U3SMEpPEeHUi

10.1 OueHKy cTaHaapTHOW HEONpPeaeneHHOCTH (Npeaenbl 40NyCKaeMOon OTHOCUTENbHOW NOrPEeLIHOCTI)
pe3ynbTaToB U3MEPEHUI pa3MepoB YaCTUL, U CHETHBIX KOHLEHTpaLui cneayet NpoBoAUTL B COOTBETCTBUM C
FOCT 34100.1, FOCT 34100.3, FTOCT 34100.3.1 ¢ ucnonb3oBaHUEM 3TANOHHLIX MEp pa3Mepa HaHoYacTuUL B
BOAHBIX cpefax. B kauecTBe ykasaHHbIX MEP PEKOMEHAYETCSA UCMONb30BaTh ANCNEPCHLIE CUCTEMBI HA OCHOBE
MONMMCTMPONBLHOTO fatekca. XapakTepucTuku Mep U yCrnoBus UX NPUMEHEHUSA AOSKHbI ObiTb ONpeaeneHsl B
TEXHUYECKOW AOKYMEHTALMM Ha HUX.

10.2 OueHKy NOBTOPSAEMOCTU (CXOAUMOCTH) U BOCNPOM3BOAUMOCTU U3MEPEHUI, ecnu Tpebyercs, npo-
BoAAT B coorBeTcTBUM ¢ FTOCT P UCO 5725-2.

1 Cwm. [4].
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lMpunoxexue A
(cnpaBouHoe)

PacnpegeneHue 3apsiaa Ha 4yacTuuUax B 3aBUCUMOCTHM OT UX pa3Mepa

Pacnpegenexune 3apsaa Ha YacTuLax B 3aBUCUMOCTU OT UX pa3Mepa OCHOBaHO Ha TEOPETUYECKON MOAENH, BbITe-
Katowei u3 Teopun Ancddy3nn Ana YacTul, cybMUKPOHHOrO AnanasoHa, OCHOBaHHOMN Ha npubnuxeHun dykca.

Ha pucyHke A.1 nokasaHbl KpuBble, paccuuTaHHble nNo Teopun Pykca, rae f(d) — 3apsan wactuupl: d — pasmep
YacTuubl.
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PucyHok A.1 — PacnpeaeneHue 3apsga 4acTul B guanasoHe pasMepos oT 1 4o 1000 Hm

PacnpeneneHune no pasamepaM YacTWL, HeCYLUMX HOMb, OAUH UMK ABa SNIEMEHTAPHLIX 3apsaa, NpU paBHOBECHOM
3apsifie, BblpaxatoT ypaBHeHUeM, BbIBE4EHHbIM Ha Mogenm dykca:

fN(d):»]oZai(N)'('OQd)i , (A1)

rAe pasMep YacTulbl d BelpaXeH B HaHOMETpax, 3Ha4eHUs koatbdumneHTa a(N) onpeseneHsl ¢ NOMOWbLIO PerpecCuoHHo-
ro aHanusa MeTojoM HauMeHbLUUX KBafpaToB W yKkasaHbl B Tabnuue A.1.

Tabnuuya A1 — Koaddpuumentsl a(N) ana ypasHerns (A.1)

a(V)

I N=-2 | N =1 N=0 N =+ N=+2
0 26,3328 23197 0,000 3 2,348 4 44,4756
1 35,904 4 0,617 5 ~0,101 4 0,604 4 79,3772
2 21,460 8 0,620 1 0,307 3 0,480 0 62,890 0
3 7,086 7 0,105 0,337 2 0,001 3 26,449 2
4 -1,308 8 0,126 0 0,1023 0,155 3 57480
5 0,105 1 0,029 7 0,010 5 0,032 0 0,504 9

YpaBHeHnue (A.1) AeiicTBUTENbHO ANA AWana3oHa pasMepoB YacTuLy;

1HM £d <1000 HM ana N = (-1; 0,1);

20 HM £d <1000 UM gna N = (-2; 2).

PacnpepeneHune paaMepoB YacTuL, HeCyLLMX TPU aneMEHTapHbIX 3apaga u Gonee, paccunTLIBaloT Mo popmMyrne
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e e ~[N-(2nakT) /%]
JAmeqdkT 2| (2nakT) €2

fn(d)

In(Z,;12;)

rAe £y — LUaneKTpuyeckasn NpoHMLaeMocTs rasa (4N Bosayxa, &y = 1,602 - 10712 P/m);
k — noctosiHHasa bonbLMaHa;
T — TeMnepaTypa rasa,
Z,IZ_;— oTHoleHne nofBMXHOCTel NoHOB, paBHoe 0,875.
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Mpunoxexue b
(cnpaBouHoe)

MepenaTouHas PyHKUMA LUNUHAPUYECKOro KnaccudukaTopa

OnVH 13 OCHOBHEIX MapaMeTPOB KraccudukaTopa — 3T0 KpUTUYECKasA ANeKTpudecKkas NoABMKHOCTb a3p030MbHBLIX
YacTuu, criefyeMelX ¢ onpegerneHHon TpaekTopuei B KnaccudukaTope n BolgensemMblX B MOHOAMCNEPCHYO Aoniko. YacTu-
bl ¢ 6onbLUelt UMW MeHbLLEel NOABWKHOCTLIO, YEM KpUTUYecKas!, NepeMeLLatoTcs K SNeKTPoAY UK BeIXogy € N3GbITOUMHEIM
noToKoM. KpuTuueckyto audpdepeHLmancHyto 3NeKTPUHECKYIo NOABUXHOCTb, KoTopas NpeacTaBnseT coboi pacqeTHyio
BESINYUHY, ONpefensoT No reoMeTpUM KraccudukaTopa, CKOPOCTU NOTOKA a’3po3oNs U orpaxaaroliero notoka («noTok
HOXH» MO MexgyHapogHOMY cTaHAapTy [1]) U UHTEHCUBHOCTU SNEKTPUYECKOro nNons.

[Na uMnuHgpryeckoro knaccudukaTopa paccHUThIBalOT KpuTudeckne auddpepeHupmansHble anekTpudeckue noj-
BWKHOCTN Zy, Z,, Z3 W Z4 HacTuL C TPaeKTOPUSMU ABUXKEHUA, NOKasaHHLIMU Ha pucyHke B5.1. 3T noaBUXHOCTM 3afatoT

ypaBHEeHNAMMU:
+qy— + -
_Nt92-q , _H*tq% , _H-9G 5, __ % (B.1)

A | 2T 2nAd P 2mA®’ 4T 2mAG

rae AQ — byHKUMS reOMETPUN KnaccudukaTopa U NUTaIOWEro HaNPXEHUA.

9 92

-

-

N\
N\

q3 Qs

PucyHok B.1 — TpaeKTopumn BMKEHUS 3apsKEHHBIX YacTUL B KnaccudukaTope ¢ COOTBETCTBYIOLLUMU KpUTUHECKUMM
AnddepeHUManbHBIMU NEKTPUHECKUMM NMOABUKHOCTAMM

Ons yunuHapudeckoro knaccudpukatopa A® onpeaensioT no opmMyne
L-U (6.2)

oy
In(l)

r1
FBe rq U ry — Paauychl BHYTPEHHErO U BHELUHEro ANEKTPOAOB COOTBETCTBEHHO;

L — acbpeKTUBHas fMHa aneKTpoAa Mexay BXOAOM W BIXOAOM MOTOKa aapo30ons;

U — HanpsbkeHne Mexay anekrpojamu.
B cnyyae aHanusa Yactuy ¢ oguHakoBoi AuddepeHumanbHON aNeKTpUYECKONn NOABUXHOCTLIO Z nepefaToyHyto

yHKUMIo Q(Z) onpeaenstoT kak

AD =

Cn3 a3
-, (B.3)
Cn2(Z) a2
rae Cyz ¥ Cy.3 — CHETHLIE KOHLIEHTPALMN HaCTUL| C MOABUKHOCTbIO Z, BXOASILLMX B KNAcCH(UKATOP C NOTOKOM g, 1 NO-

KugaoLmx KnaccudukaTop ¢ NOTOKOM g3 COOTBETCTBEHHO.
Ecnu B knaccudukarope ycTaHoBNEHO HaNpsikeHWe mMexay anektpogamu U*, nepefartodHas dyHKUMA Q(Z) umeet sua:
1

Q2)=
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Q2)=0,ecrmZ<Zzwmn Z, < Z; (6.4)
1| _2rn.L-U
NZ)=—Z———————(q1—q3)|, ecnn Z, < Z < min(Z;, Z,); (B.5)
qz[ In(ry /) 3 14
Q(2)= min[1,g—3] , €CTU MIN(Z,,Z,) < Z < max(Zy,Zy); (B.6)
2
1[ on LU
QZ)=—q1+9-Z——— |, ecnu max(Z;, Zy) S Z< Z,. (B.7)
a2 " iy ) 25254
MepeaaTouHble yHKLMM LMIMHAPUYeckoro kKnaccudgukatopa Q(Z) nokasaHbl Ha pucyHke B.2.
Q(Z)l Q(Z)l Q(Z)“ 24 Z1
z,>2, Z,=2, Z4<Z4
93> Qy 93=9> 93<92
1 1 1
94/9,
0 1 1 >0 T 1 >0 T 1 >
Z, 2, 2, Z, z Zy 2, 2, z z, z z

PucyHok B.2 — NepenaToyHble hyHKLUMN LUAUHAPUYECKOro Knaccudukatopa

Kak npaBuno, nepeaatodHas yHKLUS UMeeT (hopMy yceHeHHOro paBHobeaApeHHOro TpeyrofibHuKa, LIeHTpupoBaH-
HOro BOKPYF 3Ha4YeHus Z*, onpeaensemMoro no dopmyne
7' =zu=22tf Atle 2t %t o gy (B.8)
2 2 41 - AD An-L-U
rae Z* — snekTpuyeckas NOABUKXHOCTb LEHTPanbHbIX YacTuL MPW YCTaHOBNEHHOM MEXAY 3NeKTPoAaMMn HanpskeHun U*.
M3 pucyHka b.2 1 ypasHeHuii (B.1) paspelueHue knaccudurkaTopa oTHOCUTENbHO AuddepeHLManbHoi anekTpude-
CKOW NoaABWXKHOCTU AZ/Z* onpeaenstoT Kak

AZ Z,-Z3  qa+Q3 g2+9s3

Z' Z,+Z3 201+02-G3 G+
B crnyyqae UMpkynsiuuu u3bbITOMHOro NoToka B orpaxaatolii MOTOK (4 = G4, Go = g3) paspelueHue Knaccudukato-
pa OTHOCUTENbLHO ANchdepeHUMancHOl aneKTpUYecKoil NOABUKHOCTY ynpolaeTca Ao AZ/Z* = q,/qq Npn Z* = q4 - In(ry/
ro)f2mL-u,
B crnyyae aHanuaa aspo30nbHbIX YacTul, ¢ pasnuyHoii guddepeHUnansHON aNeKTpUHecKoi MOABUKHOCTBIO RYHK-
uus pacnpegenenus f{Z) umeeT Bug;

(6.9)

dN,(2)

dz
rae dN,(Z) — cueTHas KOHLeHTpaLus BCexX 3apshkeHHbIX aspo30MbHbIX YacTuL, ¢ NOMAPHOCTLIO, MPOTUBOMONOXHOW no-
NAPHOCTU BHYTPEHHEro anekTpoAa knaccudukaropa B juanasoHe auddepeHLnansHOi arekTpudeckoi

MOABMXHOCTU OT Z Ao Z + dZ. Viexoasa na opmynbl (B.10) onpeensaoT cHeTHYI0 KOHLEHTpaLuio aspo-
30MbHbIX YacTuL Ny(U™), nokngarowmx KnaccuuKkarop ¢ MoToKOM gs;

f(Z)= (5.10)

Ny (U) :Z_Z [az.uHz)z. (6.11)
3
Mpu ncnons3sosaHuu popmyn (5.4) u (b.7) ypasHenue (b.11) moxeT GbITh NPeAcTaBNEHO B BUAE:
Z * Z, Z *
« 1| f|2r-L-U . ? Z 2n-L-U
N3(U )=— [—— g,—q3) [f(ZYdZ+min(qy,q3) | A(ZMZ+ | |q1+ay - Z————F(Z)dZ|;, (B.12)
a3 2[3 In(r2/r1) ( ) ( )2[ Z'[ In(ry/ry)

rae Z, = min(Z,, Z4) n Z, = max(Z,, Z,).

12
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Mpu cTabunbHOCTM NOTOKOB NOBYI0 U3 KpUTUYECKUX AnddepeHLnanbHBIX SNeKTPUYECKUX NOABMKHOCTENR (Z4, Z,,
Zs, Z4) B ypaBHeHun (5.12) aonyckaeTcsl NPUHATL KaK HE3aBUCUMYIO NEPEMEHHYI0 U U3MEHSATL ee 3Ha4YeHUe B 3aBUCUMO-
CTW OT HanpsxeHus U*.

Ecnu npeanonoxuTb f{Z) NOCTOAHHOI B UHTEpBanax aneKTpuyeckoil NOABWKHOCTN OT Z3 A0 Z, U OT Z, A0 Z,, TO
ypasHeHue (B.12) MoxeT BbITb cokpalleHo [0 NpUGNMKeHNs:

Z, Z, Z, Z,
N3(U*)5min(q—2) | 2z + [ f(2)dz+ | f(Z)az zmin(tﬁ)- | f(z)z, (6.13)
% Zy Z, Zy % Zy

. 1
meZy = %[z3 +Min(Z,Z)] n Z; = |2, +max(Z,Z,)].

Ecnun q4 = q4, G5 = g3, AnddepeHynanbHan anekTpudeckas NOABUKHOCTL Z; paBHa Z,, TO nNepefartoqHas hyHKUUs
UMeeT CUMMETPUYHO TPeYronbHYo opmy, a ypasHeHue (b.13) npuHumaet sua:

Zc 122

*

Na(U")= [ f(Z)dZ = > | f(2)dz . (5.14)
Z4 Z3

OnucaHHbIl BbllLe aHanu3 0OCHOBaH Ha cnegyowunx gonyLeHuax:

a) UHepLMen YacTULbl M GPOYHOBCKUM ABUXEHWeM npeHebperator,

6) BO3AYLUHBIA NOTOK — NIAMUHAPHBIA, 0CECUMMETPUYHBINA U HECXKUMaEMBbIN,

B) NPOCTPaHCTBEHHLIN 3apsifi U CUMbI, CO3AaBaeMble ero 3epKanbHbIM OTOGpaXeHUeM, NpeHeBPEXUMO Marbl.

13
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(1]

(2]

(3]

(4]
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MCO 15900:2009

(18O 15900:2009)

CaHuTapHble npaBuna v HopMbl
CanlluH 2.6.1.2523—09

CaHuTapHble npasuna
Crz2.6.1.2612—10

NCO 9276-1:1998

(1ISO 9276-1:1998)

Bubnuorpadusa

Onpepenexune rpaHynoMeTpuyeckoro coctasa. AHanus guddepeHumnans-
HOW MOABWXHOCTMW YacTUL, a3p030rieil B ANEKTPUHECKOM Morne
(Determination of particle size distribution — Differential electrical mobility
analysis for aerosol particles)

Hopwmbl paguayuoHHoi 6esonacHocTn (HPB-99/2009)

OcHOBHble caHuTapHble npasuna obecneveHna pagnalnoHHoi Besonac-
HocTn (OCIOPB 99/2010)

[paHyrnoMeTpudeckuii aHanus. lpefcTtaBneHne pesynsratoB. Yactb 1.
[paduyeckoe npeacrasneHune

(Representation of results of particle size analysis — Part 1: Graphical rep-
resentation)



roOCT P 8.775—2011

YK 544.023.523:006.354 OKC 17.020

KnioueBble cnosa: AUCNEPCHbIN COCTaB, pacnpeaeneHne Yyactuy no pasmepam, guddpepeHumanpHas anek-
Tpuyeckas noABMKHOCTb, a3P030b
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