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nccnepoBaTenbCkuii UHCTUTYT ON3NKO-TEXHUYECKUX U PAANOTEXHUYECKUX M3MepeHnii» (PrYMN «BHUUDTPU»)

2 BHECEH TexHuyeckum komutetom TK 206 «3TanoHbl M MOBEPOYHbIE CXeMbl». [1O0AKOMUTETOM
MK 206.16 «2TanoHbl M NOBEPOYHbIE CXEMbl B 06/1aCTU M3MEPEHUS NapamMeTpoB a3po3oneli, B3Becei u no-
polKoo6pasHbix MaTepmanos»

3 YTBEPX/JEH N BBEJEH B JENCTBME Mpukasom defepanbHOro areHTCTBa N0 TEXHUYECKOMY pe-
rySiMpoBaHui0 u MmeTponorum ot 8 Hosabps 2013 . Ne 1413-cT

4 BBEJEH BMNEPBbIE

5 MEPEN3JAHVE. MapTt 2019 r.

MpaBuna NnpuMeHeHNs HacTosALWero cTaHgapra ycTaHOB/IeHbl BCcTaTbe 26 ®PefgepanbHOro 3akoHa
0T 29 unoHa 2015 r. bl 162-d3 «O cTaHgapTusauun B Pocculickoli ®epgepaynun». MHhopmaymna o6 uns-
MEHEHMAX K HacTosWeMy cTaHaapTy NybmKkyeTcs B eXxerofHom (No cCOCTOAHWIO Ha 1 AHBapA TeKyLW, ero
roga) nHopmayMoHHOM yka3aTene «HauunoHanbHble CTaHAapTbl», a oPuULUNanbHbIl T€KCT U3MEHeHWN
M NoNpaBOK — B eXeMeCsIHHOM UH(opMauMOHHOM yka3zaTene «HauuoHanbHble cTaHAapTbi». B cnyyae
nepecmoTpa (3ameHbl) UM OTMEHbI HacToALWero cTtaHjapTa cooTBeTCTBYl UL ee yBeJoM/IeHne 6yaeT
ony6iMKkoBaHO B 6aumxalillemM BbliMycKe €XeMeCAYHOro UHPOPMaLMOHHOro ykasaTens «HauuoHanbHble
cTaHgapTbl». CooTBeTCTBYylOWaa UHpopMmaLms, yBegomaeHme n TeKCThl pasMeLlarTcs TakXe B WH-
¢hopmaLMoHHO cucTeme 06l Ero N0Nb30BaHNS — Ha ouymanbHom caliTe ®efepanbHOro areHTCcTBa Mo
TEXHMYECKOMY peryiupoBaHuio © MeTpoaorun B cetn MHTepHeT (www.gost.ru)

© CrtaHgapTuHcopM. ocbopmnerne. 2014. 2019

HacTosawumii ctaHgapT He MOXeT 6blTb NOMIHOCTLIO UM YAaCTUYHO BOCMPOU3BEAEH, TUPAXUPOBAH U pac-
npocTpaHeH B kayecTBe odmumanbHOro n3gaHus 6es paspeweHus degepanbHOro areHTCTBa N0 TEXHUYECKO-
My pPeryimpoBaHui0 1 MeTposiorum
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HAUMOHANBbHBIA CTAHOLAPT POCCUWCKOW SOELEPAUUMN

FocypapcTBeHHas cuctema obecnevyeHna eguHCTBa M3MepeHunii

W3MEPEHUSA ASPOVNOHHOTO COCTABA BO3YXA. METO/ U3MEPEHU OB BEMHOM
MAOTHOCTU MIEKTPUYECKOTO 3APALA BO3AYXA N CYUETHOW KOHUEHTPALIMW NEFKUX
ASPONOHOB HA OCHOBE ACIMNPALMOHHOIO KOHAEHCATOPA

State system for ensuring the uniformity of measurements. Air ion composition measurements.
Method of measuring volume density of electric charge of air and air ion concentration using
aspiration capacitor

[Jata BBefeHns — 2015—02—01

1 O6nactb NPUMEHEHUS

HacToswuii cTaHfapT ycTaHaBiMBaeT MeTOA U3MepeHnii 06beMHOI NIOTHOCTM 3/IEKTPUYECKOro 3apaja
BO34yxa (ra3oBbiX CpeA) U CUETHON KOHLEeHTpaLmmn Nerkux aspovoHOB Ha OCHOBE acnupaunoHHOro KOHAeHca-
Topa (Aanee — MeToA M3MeEpeHUit).

MeTog n3mepeHuii pekomeHayeTcs NPUMEHATb B CUCTEMax aHanm3a a3poMOHHOro cocTtaBa BO3AdyXa C
LUAUHAPUYECKMM U/MAn nnockonapannenbHbiM acnMpaLMoHHbIM KOHAEHCATOPOM C OAHOW UM HECKONbKUMU
N3MEepPUTESIbHbIMU U BbICOKOBOIbTHbIMU 06KNaAKaAMU.

MeTog n3mepeHuii peanunsyoT B cucTemMax aHanmnsa u KOHTPoas 06beMHOl NIOTHOCTUN 3/1eKTPUYECKOT0
3apsifia 1 a3poMOHHOro cocTaBa BO3Jyxa, B MPOU3BOACTBEHHbIX U 06 ECTBEHHbIX MOMELLEeHUsX, Npu npo-
BeJleHUN MOHUTOPUHra BO3AYLIHON cpefibl U NPU U3MEPEHUUN INEKTPUUECKUX U (PU3UKO-XUMUYECKUX CBOWCTB
BO3JYLHbIX (ra30BbIX) cpea.

2 HopmaTtunBHbIe CCbIIKK

B HacTosiLeM cTaHfapTe UCNO/Ib30BaHbl HOPMAaTUBHbIE CChIJIKU Ha cnefylouime ctaHgapThbl:

FOCT NCO 14644-1—2002 YucTtble nomeLleHUs W CBA3aHHbIe C HUMU KOHTPO/MMPYyeMble cpefbl.
YacTtb 1. Knaccudukayma 4ynctoTbl Bo3gyxa

FOCT P 34100.3-2017/ISO/IEC Guide 98-3:2008 HeonpegeneHHoOCTb usMepeHus. Yactb 3. PykoBoa-
CTBO MO BblpaXeHU0 HeonpeaeneHHOCTN U3MEPEHNSA

FOCT P UCO 5725-2—2002 To4HOCTb (NpaBMIbHOCTb U NPELN3NOHHOCTb) METOA0B U pe3ynbTaToB U3-
mMepeHuii. Yactb 2. OCHOBHOW MeTog onpefesieHns NMOBTOPSAEMOCTU M BOCMPOU3BOAMMOCTU CTaHAapTHOro
meToAa U3MepeHuii

Mpumeyanne — Tllpy NONb30BAHMM HACTOSILMM CTAHAAPTOM Le/ecoo6pasHo NpoBepuTb AEWCTBUE CCbi-
JIOYHbIX CTAHAAPTOB B MH(DOPMALIMOHHOM cucTeMe 06LLEro Nosib30BaHWs — Ha ogMUManbHOM caiiTe degepasibHOro
areHTCTBa N0 TEXHWYECKOMY PeryMpoBaHunio N METPOIOTUN B CETU VIHTEPHET UK MO eXeroAHoMY MH(OPMAaLMOHHO-
My yKa3aTento «HalnoHabHble CTaH4apThl», KOTOPbI 0Ny6/IMKOBaH MO COCTOSHUIO HA 1 sHBaps TeKyLlero roga, v no
BbIMyCKaM €XeMeCsiYHOro MHHOPMaLMOHHOTO yKasaTenst «HaunoHanbHble CTaHaapTbi» 3a Tekywwii rog. Eciv 3ame-
HEH CCbINIOYHbI/ CTAHAAPT, Ha KOTOpbIli AaHa HeAaTUPOBaHHAs CCblIKa, TO PEKOMEHAYETCS UCMO/b30BaTh AENCTBYI0-
L0 BEpPCUWIo 3TOr0 CTaHAapTa C YH4eTOM BCEX BHECEHHbIX B JaHHYI0 BEPCUI0 M3MEHeHUA. EC/IM 3aMEHEH CCbINIOYHBbIi
CTaHAapT, Ha KOTOpblii fjaHa AATUPOBaHHAsS CCblfKA, TO PEKOMEHAYeTcs UCNOMb30BaTh BEPCUIO 3TOTO CTaHaapTa C
yKa3aHHbIM BblIlLE FOA0M YTBEPXAeHUs (NMPUHATMS). ECNM noc/e yTBEPXAEHNS HACTOSLLEro CTaH4apTa B CCbIIOUHbIN
CTaHAapT, Ha KOTOpbIii laHa AaTMPOBaHHAs CCblsika, BHECEHO U3MeHeHWe, 3aTparvBalollee NnosiokeHue, Ha KoTopoe
[laHa CCbli/iKa, TO 3TO MOJIOXEHNE PEKOMEHAYETCS NPUMEHSTL 6€3 yueTa AaHHOro U3MeHEeHNs. ECNN CCbINIOYHBIN CTaH-
[lapT OTMEHeH 6e3 3aMeHbl, TO NOJIOKeHUe, B KOTOPOM flaHa CChISIKa Ha HETO, PEKOMEHAYETCS MPUMEHSATb B 4acTu, He
3aTparnBaloLLein 3Ty CCbiky.

M3paHne ouymnansHoe
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3 TepMuHbI 1 onpeaeneHns

B HacTosWwem cTaHAapTe NPpMMEeHeHbl cneaylime TepMUHblI C COOTBETCTBYOLW MY ONpeaesieHnAMN:

3.1 NOHM3NpOBaHHbIV BO3AYX: Bo3ayx, coaepxalinii aneKTpuyeckn 3apsxeHHble yacTuubl, obpasyto-
wuecsa B pesynbtate MOHMU3aALUN.

3.2 a3pOUUHBI: DNEeKTPUYECKN 3apsKeHHble YacTulbl [aTOMbl, MONEKY/1bl, KOMMIEKCbl MOMIEKY/ U BbICO-
KoAMCNepcHble aspo30/bHble YacTuubl (HaHOoYacTuLbl) pasMepom meHee 20 HM] B Bo3gyxe (rase).

3.3 nerkne asaponoHbl: A3ponoHbl pasmepom oT 0.2 0 1 HMm.

3.4

o6beMHan NAOTHOCTb 3fiekTpuyeckoro 3apaga; OMN33: CkanapHasa BeNWUMHa, XxapakTepusylouias
pacnpefeneHne 31eKTPUYECKOro 3apsija B NPOCTpaHCTBE, paBHas npefesny OTHOLWEHUS 3M1eKTPUYECKoro
3apsaga, cojepxalierocs B afeMeHTe o6bema BellecTBa, K 06beMy 3TOr0 3NeMeHTa, korga o6bem u Bce
pasmepbl 3TOro 3a/leMeHTa o6beMa CTPeMATCA K HYJI0.

[FOCT P 52002—2003, ctatbs 2.17]

3.5 nonApHas ob6bemMHas MNOTHOCTb 3/7eKTpuueckoro sapsaga: O6beMHas NJIOTHOCTb 3NeKTpuye-
CKOro 3apsja yacTul, onpejesieHHol NoNsSPHOCTU.

3.6 YHUNONSAPHBI MOHM3NPOBAHHbIV BO3AYyX: VMIOHM3NpOBaHHbI BO3AyX, codepxalynii anekTpuye-
CKW 3apshXKeHHble YacTulbl OAHON NOMAPHOCTY.

3.7 6MNONSAPHbIA MOHN3NPOBAHHBIN BO3AYX: VOHN3NPOBaAHHbLIA BO3AYyX, B KOTOPOM €CTb 3eKTpuye-
CKW 3apsXeHHble YacTULibl C NOIOXMUTENbHLIMW 1 OTPULaTeNbHBIMU 3apsafamu.

3.8 KO3(h PMLUMEHT YHUNONAPHOCTU MOHN3NPOBAHHOIO BO3AyXa MO KONW4YeCTBY (3apsapy) anek-
TpUYeckn 3apsKeHHbIX YyacTuy: OTHOWeHne KkonnyecTsa (CyMMapHOro 3apsifa) MOSIOXMUTENbHO 3apshKeH-
HbIX YacTuL, K KONnyecTBy (CymMMapHOMy 3apsify) oTpuLaTeslbHO 3apsXXeHHbIX YacTul, B eAnHuLe obbema.

3.9 anekTpnueckan NoABUXHOCTb: CKOPOCTb YyCTAHOBUBLLIErOCA ABWXEHUA 3NEKTPUUYECKN 3apsKeH-
HOI YacTuubl NOA AeliCTBMEM 3/IEKTPUYECKOTO MO HaMPSXKEHHOCTbIO, paBHOI efnHuLe.

3.10 aspouoHu3aTop: YCTpOicTBO (annapar) 418 noHusauum sosgyxa (rasa).

311

acnupaunoHHbIli cnekTpoMeTp MoHOB: Mpubop (CpencTBO N3MEpPeHUt) ANSA pa3fenbHoro namepe-
HWSA MOMIOXNTENBbHON U OTpuLaTeNbHO 06bEMHOI NJIOTHOCTW 3/1EKTPUYECKOTO 3apsAa a3apovoHOB B 00b-
eme NpoxoAsLiero rasa u ee pacnpejesneHns no gnanasoHam noABMXKHOCTH.

[FOCT 19471—74. ctaTbs 2]

3.12

acnupaumnoHHbIi cHeTYMK MOHOB: Mpubop (CPOACTBO U3MEPEHUA) ANA pasfenbHOro M3MepeHns no-
NIOXKUTENbHOW 1 oTpuLaTesibHO 06bEMHO NIOTHOCTW 31EKTPUYECKOro 3apsafa adpoMoHOB B 06beme npo-
X0A4ALero rasa B 3af,aHHOM AunanasoHe NoABUXKHOCTU.

[FOCT 19471—74. ctatba 3]

3.13 acnupaynoHHbIi KoHAeHcaTop: Bo3aywHbI KOHAEeHCATOpP, NpUMEHSAEMbIi Ana onpegeneHus
pacnpegeneHuns nonspHoit ON33 no NOABMXHOCTM a3pOVMOHOB BO3AyXa, NPONYCKaeMoro mexay ero ooknag-
KaMu. nyTemMm U3MepeHus TOoka a3pOUOHOB, OCaXAaeMblX Ha MU3MepuTesnbHyl 06knafky, B 3aBUCHMOCTU OT
pacxofa Bo3fyxa 1 OT HanpshkeHuil, nogaBaeMbiX Ha NPOTUBOMNONOXHYO(ble) 06kNafKy(1) KOHAeHcaTopa.

3.14 asponoHHbI# cocTaB: COBOKYNMHOCTb Moka3saTtesieid, xapakTepusylLlmux cogepxaHme aspouoHoB
B BO3AYLLHOI cpefe.

3.15 aHanM3 a3poMOHHOro coctaBa Bo3ayxa (rasa): OnpegeneHue cogepxaHus NoNAPHON obbem-
HO NJIOTHOCTW 3MEKTPMYECKOro 3apsfa U CYeTHON KOHLEeHTpaLMM a3ponoHOB MO NOABWMXHOCTHU.

4 YcnoBus naMepeHuii

4.1 Mpwn BbINOMHEHNV M3MeEpPeHNii cobnoaalnT cneaylolime yCa0BMA OKpyXatoleid cpefbl, eCan B pyko-
BOACTBAaX Mo 3KCNAyaTauMn NpMMeHseMblX CPeACTB He yYKkasaHbl [pyrne ycnosus.

- TemnepaTtypa okpyxatuwero sosgyxa (20 +5) X ;

- OTHOCUTENbHasA BaXHOCTb Bo3ayxa oT 30 go 80 %;

- aTtmocepHoe faBneHue ot 84 go 106 kMa;

- HanpshxeHne nutawuwel cetn ot 207 go 244 B;
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- B 30He pa3MelleHMs CUCTeMbl aHanM3a aspoOMOHHOro cocTaBa BO3fyXxa W rasoBbiX cpej (fanee —
CAACB) 80/KHbI OTCYTCTBOBaTb MexaHuyeckune Bmbpauum yactotamu go 30 'y u amnautygoi Bubponepe-
MelieHuih 6onee 0.75 mMm.

4.2 CAACB pa3melialoT B NOMeLLEHUN Kacca YNCTOTbI He Xyxe 8 B cooTBeTcTBMU € TOCT NCO 14644-1.

4.3 He ponyckaeTcs npsiMmoe nonajaHune cofiHeYHbIX nyyeil Ha CAACB.

5 TpeboBaHusa 6e3onacHoCcTu

5.1 N3mepeHus ¢ nomowbio CAACB A0/DKHBI BbINOMHATL Nuua, Npolwegline UHCTPYKTaX N0 TeXHUKe
6e30nacHOCTU ¥ AonyLeHHble K paboTe C UCTOYHUKAMY NOHU3NPYIOLWNX U3TYYEHUIA U C 3NEKTPOTEXHNYECKUMU
nsgenvamm go 1000 B, nmetowne ksanuukaLumoHHyo rpynny no afektpobesonacHoctTn He Huxe .

5.2 Mpwu BbINONHEHUN U3MepeHunit cobnoaatoT TpeboBaHuA 6e30NacHOCTU, yKasdaHHble B 3KChayatayu-
OHHOW AOKYMeHTaLuy Ha CUCTEMY aHa/n3a a3poOMOHHOro coctasa BO3gyxa.

5.3 Mopsagok akcnnyataumm CAACB B yacTu pagmaluoHHOR 6e30MacHOCTM A0/MKEH OblTb pernameHTu-
poBaH HOpMaTUBHbIMK gOKyMeHTamu [1], [2J.

6 CywHOCTb MeToAa U3MepeHni

MeToA N3MepeHUii oCHOBaH Ha cenapauun a3poMOHOB MO MOMSPHOCTU M NO MNOABWXHOCTM NPU Mpony-
cKaHun (NPOXOXAEHNMN) UX Yepes 3/IeKTPUYECKOoe Nosie BHYTPY acnmpayMoHHOro KoH4eHcaTopa 1 Ha u3mepe-
HMM TOKa a3pOMOHOB Yepe3 M3MepUTesbHY 06KIajKy acnMpauroHHOro KoHAeHcaTopa uunm Yepes BbIXo[
acnupauMoHHOTO KOHAeHcaTopa B 3aBWCMMOCTM OT MOAABAEMOIO HanpshKeHUsi Ha ero o6kKnafku, pacxoga
BO3/yXa, reOMeTpUYecKux pa3MepoB acnupauroHHOro KOHAeHcaTopa U 3/1eKTPUYECKOoi NOoABUXKHOCTM aspo-
MOHOB.

MonsipHast 06beMHas NAOTHOCTb P 3MIEKTPUYECKOTO 3apsia a3poOUOHOB C MOABWXHOCTLIO K, 60sbLeii KO,
p(k* k0), cBi3aHa CTOKOM Uepe3 U3MepUTesibHY0 06K1aAKy UHTErpasbHOro acnupaLunoHHOro KoHAeHcaTopa
thopmynoii (1)

»>(*N<0>« 1(kiA) - n <Cp) (D
w du

rape W — o6beMHblil pacxos Bo3gyxa (rasa) yepes acnupauuoHHbIA KOHAeHcaTop, M3 ¢c” 1;
U — HanpsxeHue Ha BbICOKOBONbTHOW 06kNajke acnmpaLMoHHOro KoHgeHcartopa, B;

KO — npegenbHas NoABWXHOCTb, M2 mc-1 « B 'l, acnupaLMOHHOro KoHAeHcaTopa (ero Bapbupyemblit na-
z.W
pameTp), onpefensemblii ypaBHeHnem k0 - — .
cu

KO = 8,85 ¢ 10-12 ® * M~1— 3fniekTpuyeckasa NocTossHHan;

C — eMKOCTb M3MepuTenbHOW 06KNaAKu acnupaunoHHOro kKoHgeHcaropa. ®.

MonsapHyo 06bEMHYIO NIOTHOCTb 3/1EKTPUYECKOTO 3apsaga (fanee — OMN33) aaponMoHOB B UHTeEpBaA-
ne nofsuxHocTell oT /0L o K*2 onpeAensatoT Mo pa3HOCTU 3HAYEHMUI, paccunTaHHbIX No chopmyne (1). npu
3HaYeHnAxX npepenbHoin noABuxHOCTU /01 n k02. CpegHee 3HaYeHWe NOABUXHOCTEN aspoOWOHOB, Chek-
TpanbHas NJOTHOCTb 3apsda p(k) U nonapHas yfenbHas afnekTpuyeckas NPoOBOAMMOCTb BO3fgyxa MOTyT
6bITb OLEHeHbl MO hopmynamM, NpuUBeAEeHHbIM B NPUIOXEHUU A. B KOTOPOM nNpefcTaB/ieHbl TeopeTuye-
CKue 3aBUCUMOCTU (PyHKUMIA npeobpa3oBaHWsa OT NOABUXHOCTY a3POMOHOB N PEXUMHbBIX XapaKkTepucTuk
acnupaynoHHbIX KOHAeHcaTopoB u hopmynel (A.7—A.13. A.15—A.18) anAa pacyeTta napameTposB as3po-
NOHOB.

N3mepeHua cnektpanbHoli OM33 a3ponoHoB NpoBOAAT AuddepeHuManbHbiM acnmpayMoHHbIM KOH-
feHcaTopom. B Takux acnupauuoHHbIX KOHAeHcaTopax MPUMMEHAT O4HOBpPEMEHHOe pasfjefieHne n3Mepu-
TenbHOI 06KNagkn 1 BO3AYLWHOrO NoToka. NpsaMomMy n3MepeHunio NoAeXuT Tok aapomoHoB / * IsW aC uyepes
BTOPYI YacTb (OT BXOA4HOro 0TBepCcTUA) emkocTbio AC ero nameputenbHoin o6knagku. BxogHoe oTBepcTue
pasfesieHo Ha fABe YacTu, Yyepe3 KOTOpble NOCTynaeT MOHU3NPOBAaHHLIN BO3A4yX ¢ pacxogoMm AW U ouuLleH-
HbIA M AeMOHN3NPOBAHHbIA BO3ayx ¢ pacxogoMm W - AW (pucyHok 3).

CnekTpanbHas o6bemMHasa NNOTHOCTb 3/1IEKTPUUECKOTrO 3apsifia aspovoHOB CBA3aHa C U3MepPsAeMbIM TO-
Kkom /[ly ac BbipaxeHuem (2)
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c(C-nc) 2U

DAC  AW(2W-HW) &W.&C' @

pG )*

rpe s — 3HaMeHue NnoABMXHOCTU, HaxogsAuleecda B NPOMeEXyTke OT K . A0 Kbb, CO cpe,quVl NOABUMXHOCTbIO K

M OTHOCUTENbHON LWKWPUHOI NOTIOBMHLI 3TOT0 NMPOMEXYTKA (cM. npunoxexue A).
ac Aw " " .
Tlpy ycnoBun —  --A-foCTUTaeTcs ONTUMalbHbIf PeXUM U3MepeHus cnekTpanbHoil 06beMHO’ NaoT-

HOCTW 3apsifa, KOTOPYI ONpeaensioT U3 Bolpaxerus (3)

(&Ne./IC 3
ZSKi WA S

roe cpefHee 3HayeHuWe NOABMXHOCTM PABHO K * --——--. @ OTHOCUTE/IbHAs LWMPUHA MOJIOBUHLI MPOMEXYTKa
cu

CBs3b MeXAY CYETHOW KOHLeHTpauueir n NonspHoii 06bLEMHON NAOTHOCTLIO 3/1EKTPUUECKOro 3apsaga
a3pOMOMOB ONpeaensaioT U3 BolpaxeHus (4)

p(fc)*P(*)-e-pN(n *

raoe p(fc) — pacnpegeneHue nNonsipHoli 06bEMHON NAOTHOCTU 3N1EKTPUYECKOro 3apsga no NoABMXHOCTAM,
Knem'3;
P{k) — uncno anemeHTapHbIX 3apsaf0B Ha OAHOW 3/IEKTPUYECKN 3apsHKEHHON YacTuue onpefesieHHOW
NONAPHOCTU U NOABUXHOCTN IT.
B = 1.602 ¢ 10"19Kn — anemeHTapHbI 3apaa;
PN(k) — pacnpepeneHve c4eTHOI KOHLEHTpaLM a3povoHOB NO NOABMKHOCTAM, M"3.
[Ana nerknx MOHOB M a3poOMOHOB pa3mepoM (no AnameTpy) meHee 20 HM. TO €CTb C NOABMXHOCTbIO
K r'5¢10“8M2+B~" c 1(npu 6unonsipHoit noHnsauun), 3apag P = 1c norpewHocTbto + 2 %* 1 pacnpege-
NeHne CYETHOW KOHLEeHTpaLuMy a3ponoHOB No NOABMXHOCTAM onpegenstoT no dpopmyne (5)

Pu(*) = PO> )

MN3mepeHHble cpefHue 3HaYeHUs NOABMXHOCTU a3POMOHOB U 3HAYEHUS TPaHUL NOABMXHOCTU HEO6XO-
AVMO NPUBECTM K CTAHAAPTHBLIM YCNOBMSAM Mo dpopmyne (6)

*JL —
760 T )
raoe Arp — npusefeHHasa NoABMXHOCTb K CTAHAaPTHLIM 3HaYeHUAM gasneHuns (p = 760 MM pT. CT.) U Temnepa-
Typbl (7=0 °C). TO €CTb K MIOTHOCTW MOJIEKY/1 N aTOMOB, paBHOi 2.69 m1019 cm-3;
K — pe3ynbTaT U3mMepeHuns 3N1eKTPUYeCcKoin NoABMKHOCTY Npu gaBneHun p (Mm pr. cT.) u temnepatype T (K).

7 OnucaHue cpeacTBa N3MepPEHU

CpeactBo nsmeperHunin CAACB. peanusylouwee Metos aHannsa a3poMoOHHOro coctaBa BOo3gyxa M raso-
BbIX Cpef, BK/oYaeT B cebs crnefyowe OCHOBHbIE KOMMNOHEHTHI;

- U3MepuTenbHblli 610K, COCTOAWMNIA N3 acnUpPaLNOHHbIX KOHAEHCATOPOB U (PUNbTPOB 06BEMHbIX 3a-
pAAO0B. cpefCcTB KOHTPONA NOTOKOB BO3AyXa B HUX U TOKOB Yepe3 UX uameputenbHble 06KNagku, a Takxe uc-
TOYHWKOB HaMPsXeHWUi, nofaBaeMblX Ha 3NEKTPOAbl, N CPeLCTB UX KOHTPONS;

- YCTPOICTBO NOATOTOBKM BO3AYyXa;

- 610K ynpaBneHus u 06paboTku faHHbIX.

. cm. [3].
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Ha pucyHke 1 npusegeHa Tunosas 6/10k-cxema CUCTEMbI aHa/IM3a aapoMOHHOro cocTaBa Bo3ayxa (rasa),
peanusyowas HacToAWNiA MeToL U3IMepeHuii.

Wccaspomuii
Mupy* (nu)

BbI6poc
MOJOW

PucyHok 1 — Tunosas 61ok-cxema CAACB

LJonyckaeTca npumeHeHune apyrux koHgurypauunii CAACB. Hanpumep cuctembl ¢ 4BYMS OAWHAKOBbI -
MU MW Pas3NUUHbIMUK (418 U3MEPEHUS TONLKO NEerknx, ToNbKO CPeAHUX UAN TONbKO TAXENbIX a3pPOUOHOB)
napannenbHbIMU acnupaLmoHHbIMU KOHAEHCATopaMmn, CUCTEMbl C HECKOSTbKUMU CpeacTBaMMN U3MepeHni
NONSAPHOW M CyMMapHOil 06bEMHON MNNOTHOCTU 3NEKTPUYECKOro 3apafa WM CUCTEMbl C HECKOSbKUMU
napanfienbHbIMW acnmpauuoHHbIMK KOHAEeHcaTopaMn M cCpeAcTBamMu W3MEpeHWii XMMUYEecKoro coctaBa
BblGpaHHOW rpynnbl a3poMOHOB W/MAN CHETHOW KOHLEHTpauunm a3po3osieil Ha BbiIXxodax acnupalmoHHOro
KOHAeHcaTopa.

7.1 N3meputenbHblii 610K

N3mepuTenbHbli 6710k COCTOUT U3 MHTErpasbHOro n/mnu guddepeHunanbHOro acnupaunoHHbIX KOH-
AeHcaTopoB M (OUNbTPOB 06BEMHBIX 3apAA0B, yCTaHaBNMBAEMbIX Ha UX BbIXO4ax W BPEMEHHO Ha MX BXogax
(Ha nepuopg onpo6oBaHUsA GUNLTPOB) M NOCTOSSHHO B NapanfienbHoi NMHMKM oT6opa nNpo6. BxoaHoW unbTp
06bEMHbIX 3apAf0B CAYXMUT AN U3MepeHunii 06beMHOR NAOTHOCTM 3N1EKTPMYECKOrOo 3apsifja BCex aiekTpuye-
CKM 3apsAXeHHbIX YacTul, BO3ayXa, a BbIXOAHOW uNbTp 06bEMHbIX 3apaf0oB — ANS U3MEPEHUs 3TON Benu-
YMHbI Ha BbIXOfe acnupaunoHHOro KoHgeHcaTopa. Mpu yctaHoBKe (UIbTPOB 06BbEMHbIX 3apAA0B B napasn-
NeNbHON NNHUN BbIXOAHON (PUABLTP 06BEMHBIX 3apPAA0B CAYXNUT ANS KOHTPO/IA NMPOCKOKA 3apsAXEeHHbIX YacTul,
yepes nNepBblit PUALTP 06 bEMHbIX 3apsAA0B.

TuUnosble CXeMbl A1 UHTErpasibHoOro n anddepeHLmnanbHOro acnupaLoHHbIX KOHAEHCATOpPoB npej-
CTaBJIEHbl Ha pUCYHKax 2 u 3.
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PucyHok 2 — Cxema MHTerpanbHoro acnmpaumMoHHOro PucyHok 3 — Cxema gudpchepeHumanbHOro
KoHAeHcaTopa acnupauyoHHOro KoHaeHcaropa

7.1.1 AcnupaunoHHble KOHAEeHcaTopbl

7.1.1.1 VHTerpanbHblil acNMpaLOHHbIl KOHAEHCATopP

WNHTerpanbHblli acnMpaunoHHbIl KOHAeHcaTop nNpeAHa3HadYeH 4158 N3MepeHunii MHTerpanbHbIX XapakTe-
PUCTUK a3POMNOHOB, @ UMEHHO NONAPHOI 06BEMHON NAOTHOCTY 3nekTpuyeckoro 3apsga p(k > kQ) n p(kvk2).
a Takxe AN NpoBeAeHUsA UCNbITaHWA, TPagyNpPOBKN U CIMYEHWI acnMpPaLnOHHbIX CHETYNKOB MOHOB.

WNHTerpanbHblli acnMpaunoHHbIil KOHAeHcaTop (PUCYHOK 2) UMeeT No OA4HOMY BXOAHOMY W BbIXOLHOMY
UTBUPCTUIO, YMPEe3 KOTOPble NPOXOANT BO3AYX K pacxogom W, ofHY U3MepuTeNibHyt0 06KnaaKy v ofHy obknag-
Ky. Haxogsalytcsa nof HanpskeHneMm U OTHOCMTENbHO 3a3eM/IEHHOro akpaHa. TOK a3poOMOHOB C NOABWMXHO-
CTblo K 2 KO yepe3 usmepuTenbHyo 06knagKy N3MepsalT 3N1eKTpoMeTpoM.C — eMKOCTb MexXay n3MepuTenb-
HOW 1 oTTankmBawwei obknagkamu.

Ha Bxofe nHTerpasbHOro acnvpaLMoHHOro KoHAeHcaTopa AonyckaeTcs ycTaHaBNnBaTb CbeMHbIi NOH-
HbI 3aTBOP, HE NOKa3aHHbI Ha PUCYHKe 2. HanpuMmep AN YAaNeHUsa nerknx MOHOB NPy U3MepPeHUn cpeHnx
N TSHKeSbIX MOHOB. 3TO MOXET OblTb 4OCTUTHYTO OTAE/IeHMEM YacTu U3MepuTenbHOW o0bknagku, 6amkHen K
BXOAY, W 3a3emneHnem ee (M NOAKIOYEHNEM K APYTOMY 3/1€KTpOMeTpy), a Takke pasfje/sieHneM BbiCOKO-
BO/IbTHON 06KNaAkM M nofjayein Ha yacTb ee. GANXKHIOW K acnupauMoHHOMY BXOAY, HANPsHXXeHUs MeHbLUero,
YeM B OCTaJIbHOW YacTh U3MepuTesbHOK 06KNaaKu.

6
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7.1.1.2 AndhdpepeHynanbHbIl acnupaLoHHbI KOHAEeHcaTop

OuddepeHymnanbHblil acnupayoHHbI KOHAEHCATOp NpeAHasHavyeH NS M3MepeHuin pacnpegenexHus
a3pOMOHOB MO NOABWXHOCTU P(K)M NMPUMEHAETCS NPU UCMNbITAHUAX, TPAfYUPOBKE U CAIMYEHNAX acnupaLnoH-
HbIX CMEKTPOMETPOB MOHOB, 419 KOHTPOA U aHann3a a3povoHHOro coctasa BO3ayxa.

OndhepeHymanbHblii acnupaynoHHbIi KOHAeHcaTop (PUCYHOK 3) nmeeT ABa acnupauuoHHbIX Bxoaa:
OAVH ANS NoAayn OUYULLEHHOro AEeWOHW3MPOBAHHOTO Bo3gyxa c pacxogom W - AW, apyroii — Aansa nogauu
nccnefyemoro Bosgyxa ¢ pacxogom AW. pasgeneHHsblii koHgeHcatop ¢ emkocTamu C-AC wn aC. ABa BbIXO-
ha Bo3fyxa: Ans nponyckaHusa [levoHusmpoBaHHoro Bosgyxa ¢ pacxogom W'-AW ' 1 aOpPOMOHOB B HYXXHOM
Anana3oHe NoABMXHOCTK ¢ pacxogom AW'. K nocnegHemy nofcoefuHAaT GUnbTp 06 beMHbIX 3apAaoB.

N3mepuTtenbHble 06knagkn M BeCb acnupalWOHHbIi KOHAEHCATOp HaxoAAaTCA BHYTPWM 3a3eMJIEHHOro
3KpaHa, He NoKa3aHHOro Ha pncyHkKax 2 n 3. Ha aTux pucyHkax BHelWHAA obknaaka ABnaeTca nsMepmuTenbHol;
JonyckaeTcs, 4To6bl M3MepuTenbHasa obknagka 6bina BHYTpeHHell. B aTom cnyyae HapyxHas ob6knagka mMo-
XeT 6blTb 3a3eM/ieHa, a TOK a9POMOHOB Ha U3MepuTesibHYyl0 06kNaAKy onpeAensitoT N0 CKOPOCTU U3MEHEHUSA
(yMeHbLEeHNA) HanpsaXeHnsa, NoAaHHOro Ha 3Ty 06knaaky.

7.1.1.3 ®unbTp 06bEMHBIX 3apAL0B

B AnHun, napannenbHol acnMpauMoOHHOMY KOHAEHcaTtopy, W/MAn Ha BXOA W BbIXOA acnupaluoHHOro
KOHAeHcaTopa ycTaHaBnMBawT (MUAbLTPbl 06beMHbIX 3apAAo0B, NOACOEANHEHHbIE K 31EKTPOMETPY, KOTOopble
npefHasHayeHbl 418 N3MepeHUs CyMMapHOli 06beMHOI NIOTHOCTY 3N1EKTPUYECKOro 3apaja Bo3ayXxa pa.

®dunbTp 06BbLEMHbIX 3apsAA0B NpeAcTaBnseT co60i HaxoAAWMACA B 3a3€eMIEHHOM 3KpaHe, U30/1pOBaH-
HbIi OT HEro u NOAKNKYEHHbIN K aneKkTpomeTpy cocys (UMAuHAp unuM napannenenunen) ¢ UAbTPYIOLLUM
matepuanom (Hanpumep, a3po30/ibHbIMU (hUAbTPaMu) BHYTPMW, Yepe3 KOTOpbl/i MponyckalT uccnepyemblii
BO3YyX.

[na co3gaHna anekTpocTaTuyeckoro noas B acnupauvoHHOM KOHAeHcaTope A0/KHbl MPUMEHATb pe-
TyNMpyeMblii NCTOYHWK MOCTOSHHOTO HanpshkeHuss. MakcumanbHOoe HanpshkeHue, nojaBaemMoe Ha 06KNaaKy
acnupaunoHHOro KoHAgeHcaTopa, f0/HKHO 6biTh OrpaHMYEeHO B LieN1ax npefoTBpalleHns obpasoBaHnsa MOHOB B
ob6beme acnmpaylMoHHOro KoHeHcaTopa. NpefenbHO AONYCTUMOE HanpsXeHne onpeaensatoT U3 ycnoBus, 4to
3Ha4YeHne HanpsXXeHHOCTW MO He A0J/DKHO npeBbliwaTtb 1000 B/cm.

MocKoNbKy NIOTHOCTL 3apaja aspovoHOB C HYXHbIM 3Ha4YeHWEM MOABVMXHOCTU U3MEepPSAIT Npu onpeje-
neHHom HanpsaxeHun, B CAACB foxHa 6biTb NpegycMoTpeHa (YHKLMA aBTOMaTUYECKOro M3MeHeHUs Ha-
NPsXeHus.

7.1.2 Cuctema pacnpefesieHns NoTOKOB BO3gyxa

Cuctema pacnpejgeneHns NnoTOKOB BO3JyXa B acnMpaLyoOHHOM KOHAeHcaTope Ao/kHa 6biTb repmeTuny-
HOl. TeueHne OT TOUYKM NOCTYMJIEHNA NPOOLI B aCNMpaLMOHHbIA KOHLEeHCaTop 40 TOYKM BbiBOAA AO/KHO GbITh
namuHapHbiM. O6beMHble pacxofbl NOTOKOB, TemnepaTypa W AaBfeHue B acnupalMOHHOM KOHAeHcaTope
OO/MKHbI ObITb ONpeAesieHbl U COXpaHeHbl HEUM3MEHHbIMU B npouecce namepeHuii. B CAACB goskHa 6biTb
npefycmMoTpeHa cucTemMa KOHTPONA 3aTUX napameTpoB. [lonyckaeTca KOHTPONAMpPOBaTb TPU U3 YeTblpex NoTo-
KOB: NOTOK OYULLEHHOr0 BO3JyXa, NOTOK UcCcneayemoro Bosfyxa v [o/110 uccnefyemoro Bosgyxa c aspomoHa-
MW. Bblgensemyto n3 npobbl. CUCTEMY KOHTPOA NOTOKOB AONycKaeTca ynpouwartb U cTabunusnposaTb NyTem
OUYUCTKN U PeLmnpKynsaumnm n3bbiTOYHOro NOTOKA B KAYeCTBE NOTOKA OYUNLEHHOrO BO3AyXa B 3aMKHYTOM UUK/e.
Takas peyupKkynauusa rapaHTupyeT paBeHCTBO NOTOKA OYMLLEHHOro BO3fyxa WM36bITOYHOMY, YTO yMeHbluaeT
orpaHMyYeHns Ha NpeLu3noHHOCTb U3MEPEHU CKOPOCTU OrpaxjaloLlero notoka M NoToka OYULLEHHOrO BO3-
ayxa. Mpu aTom BXoAAWMIA NOTOK UccrefyemMoro Bo3ayxa 6yeT paBeH BbIXxoAsLLei gone nccneayemoro Bos-
fyxa c aspovoHamy npu ycaoBumn OTCYTCTBUA yTe4YeK B CUCTEME PeLUpKyNAaLun N paBeHcTBa Temnepartypsbl
peumnpkynupytowero cBo604HOro oT YyacTul, rasa u noToka nNpobbl. VcknioyeHnem MoxeT 6bITb cXema, Korga
BO3AyX NoctynaeT noj gasfieHnem (pexum npob6ooTéopa nNpu NoBbILEHHOM AaBfeHuun). B Takom cnyyae fo-
nyckaeTca NPUMEHATb J03MPOBaHHOe CTpaBaMBaHne 415 6anaHCUPOBKM NOTOKOB.

[na HearpecCuBHbIX a3pOMOHOB JOMNYCTUMO cO34aHne NOTOKOB MOHU3UPOBaHHOrO AW 1 aenoHunsnp”
BaHHoro W - AW Bo3fyxa C MOMOLLbIO YCTAHOBKM Ha BXOJ acnmpayloHHOIo KOHAeHcaTopa CbeMHOI0 MOHHO-
ro punbTpa, 3axsaTtbiBatoLwero n3 notoka W - 1Y asponoHbl C NOABUXHOCTbLIO 6o/ee Tpebyemoii, Hanpumep
K <0,5cm2e+«l1+B 1 u nponyckatwLi,ero sce asaponoHbl B NloToke Bo3gyxa AW.

7.1.3 dyHKUMSA npeobpa3oBaHNa acnMpaLMoOHHOIO KOHAeHcaTopa

®yHKUMI0 Npeobpa3oBaHNs acnMpPaLoOHHOTO KOHAEeHcaTopa, 3aBUCSALLYI0 OT 3/IeKTPUYECKON NOABUXKHO-
CTW a3pOMOHOB. 06bEMHbIX CKOPOCTEW MOTOKOB, reOMeTpUN KoHAeHcaTopa W 3/1eKTpPUUYeCcKoro nons, onpege-
NS0T Kak BEPOATHOCTb TOr0, YTO a3pOMOHbI, Monajarlne B acnMpaunoHHblii KOHAEeHCATop Yepes3 BXO4 aHa-
NN3UpyemMoro Bo3gyxa, NOKMHYT ero Yepes BbIXOA K U3MepUTento pA, TO ecTb K PuabTpy 06beMHbIX 3apsAosB,
NN 0CcAAYT Ha N3MepuTenbHON obkNagke acnupayMoHHOIo KoHAeHcaTopa.
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Ipadnuecknii BUA hyHKUUM Npeobpa3oBaHNsa UHTerpanbHoro n gnddepeHyanbHOro acnupaynoHHbIX
KOHeHCATOpOB MNoKa3aH COOTBETCTBEHHO Ha pucyHkax 4 u 5. rge KO — npefgenbHas NUABUXHOCTb UHTE-
rpanbHOro acnupawumoHHOro koHgeHcaTopa [cM. hopmyny (1)]. a kaa,, KO a kab. U Kbb. — NpefenbHble Noa-
BMXHOCTU And drepeHunanbHOro acnmpaLmoHHOro KoHgeHcarTopa, onpegensemsie no popmynam (7)—(10)

K=& WoAwW 7
aa ¢ wn )
0 KY-LLYY P
0 c-gc 7
e W
EH=c n’ ©
Kbb. * E T . (10)

PUCyHOK 5 — ®yHKUMsi Npeo6pasoBaHns anthepeHLnasibHOro acnmpauyoHHOro KoHAeHcaTopa

C AW
(npw ycnosumn A )
AC AW aC AW
®yHKUMKM NpeobpaszoBaHus ansa ciyvyaes ~ <T " < W noApo6GHO onvcaHbl B NPUNOXEHUN A.

7.2 YcTpolicTBO NOATOTOBKM M 0T6opa BO3AyXa

7.2.1 YCTpOICTBO NOArOTOBKU M 0TGOpa BO3AyXa NpefHa3HauyeHo:
- AnA otbopa BO3gyxa acnmpayuMoHHbIMU KOHAeHcaTopamm u huabTpaMy 06beMHbIX 3apsiAoB M3Mepu-
TenbHOro 6/710ka NPy M3MepeHNn a3ponNOHHOro cocTaBa NUccneayemMoro Bo3ayxa;

8
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- 011 OYUCTKW, flenoHM3aumn n nogaym Bo3gyxa Ha BX0Of reHepartopa a3povoHOB U fafiee Ha BXof acnu-
paLMOHHbIX KOHAEHCATOPOB U APYrMX ocaAuTeNbHbIX YCTPOUCTB M3MepUTeNbHOro 6aoka:

- NP HacTpoiike N KOHTpone cuctemol CAACB:

- Mpu rpagyvpoBKe cpeacTB U3MEpPEeHN i a3pONOHHOIO cocTaBa BO3ayxa.

Mopayvy nynnm oT60p BO3ayxa yCTpONCTBOM NOATOTOBKM BO34yXa OCYLWecTBAAT nobygutenem pacxona
BO34yxa (Hanpumep, BO3A4YXOAYBKOW MAN BEHTUNATOPOM), o6ecneunBall UM perynuposaHve n ctabunmsa-
LM HYXHbIX 3HAYEHW pacxofoB BO34yxa B 0CaAUTE bHbIX YCTPOWCTBAX U3MEPUTENILHOTO 610Ka.

Ha Bxoge u BbiIxofe nobyantens pacxofa Bo3dyxa ANS OYUCTKM BO3AyXa pekoMeHAyeTcs NPUMeHATb
a3po30/bHble (UALTPbI Kak Ha BXoAe, Tak U Ha BbIXOAe yCTpOi/icTBa NOATOTOBKM BO34yXa.

7.2.2 AnA ocyweHna BO3ayxa pekoMeHAyeTcs NMPUMEHATb pa3baB/ieHne CyxMM BO3AYXOM BaXHOCTbIO
meHee 30 %.

7.2.3 [lenoHun3aunio Bo3agyxa NpPoBOAAT C NOMOLLbIO 3/1€KTpOCTATMYECKNX ocaauTesneli HanpskKeHnem
Ha anekKTpogax, 4OCTaTOYHbIM A1 OCaXAEHUSA B HEM a3pOMOHOB (HaNpPs)XXeHHOCTb 3/1eKTPUYECKOro noss He
6o0nee 1000 B/cm).

7.2.4 AnA obecneyeHns npoepkn paboTbl CAACB no peanbHbiM a3povoHaM pekomeHayetcs obecne-
YynBaTb BO3MOXHOCTb NOACOEAMNHEHNA TeHepaTopa aspovoHOB K BXOAY M3MEpPUTENbHOro 610Ka U K BbIXo4y
yCcTpoiicTBa NOArOTOBKM 1 0T6Opa BO3AyXa.

Llenecoo6bpa3Ho ncnonb3oBaTbh B KaYeCTBe reHepaTopa /lerknx asapovoHOB a3poOMOHN3aTOP C UCTOYHU-
KOM MOHM3auum Ha OCHOBE pajnon30TONOB C a- uan P-usnydyeHuem (Hanpumep, NAyToHUA-239, HUKENA-63 1
Ap.) C nocnefywwWwmnM perynmposaHnem nonspHoin OMN33 n NONSPHOCTM a3apoOMOHOB U3MEHEHUEM Hanpsxe-
HWIA Ha 3/1eKTpoAax asponoHM3aTopa 1 3/IeKTPoCTaTUYeCKUX ocaanTesnell Ha ero BbIXxofe v BblAepXKOi NOHU-
31POBaHHOrO BO3yXa B kamepe BblAepxku (He meHee 0.1 c). jna nonyvyeHUsa cpefHux n TaxenbiXx aaponoHOB
(nopgBmxHOCTbO 0T 2.5 *KH po0 0.5 cM2 *«rl«B 1) cnegyeT ycTaHOBUTb Ha BbIXO a3ponoHM3aTopa pacnbl-
NNTeNb XUAKOCTU UAWN CYCNeH3niA, HanpumMmep MoJINCTUPOIbHBIA naTekc.

7.3 bnok ynpaBneHus n o6paboTky gaHHbIX

7.3.1 Bnok ynpasneHus v 06paboTku AaHHbIX NpegHasHauyeH A5 OCYL,eCcTBNEHUS YNpaBieHUs U KOHT-
pons 3a Npoueccom naMepeHuii u coctosiHuem CAACB. a Takxe c6opa 1 Nnpeo6pasoBaHns faHHbIX.

7.3.2 YnpaB/ieHne, KOHTPO/Ib 1 06paboTKa AaHHbIX 4O/KHbI OCYWECTBAATLCA NporpamMmHo. Jonycka-
eTCs UHTerpupoBaTth YCTPONCTBO MOATOTOBKM U 0T60pA BO3AyXa, U3MEPUTENbHbIA 610K U 610K yNpaBneHus u
06paboTKN faHHbIX B @aBTOHOMHBbI NpUGOP A8 U3MEPEHUIA CUETHON KOHLEHTPaLNUN NErkux aspouoHoB u/unu
06bEMHOI NAOTHOCTM 3NEKTPUYECKOTO 3apsaa MOHW3UPOBAHHOIO BO3AyXa.

8 lMopsaaok NOAroTOBKM M NPOBEAEHUS N3MEPEHNIA

8.1 MoproToBka U NpoBeAeHNe N3MEPEHUI BKNOYAIOT B cebs:

- npoBepky paboTbl Bcex yacTeli CAACB;

- NpoBepKy hoHa N3MepUTEe/IbHbIX KaHaN0B 1 YyCTPOWCTB:

- NOAroTOBKY BO3ayxa (ocylweHune, yaaneHve asapo30/bHbIX YacTul, 1 a3poMoHOB, nogady 1 otbop Bo3ayxa);

- MOAFOTOBKY U MPOBEPKY 06BEMHOI MIOTHOCTM 3/1eKTPUYECKOro 3apsija adpoOMOHOB B 3afaHHOM NHTep-
Basie NoABMXHOCTER;

- n3mepeHne n 06paboTKy AaHHbIX.

8.2 MNpu npoBepke pab6oTbl CAACB Heob6xoaumo yb6eantbCcs B MPaBUbHOCTU perncrpauum KOHTPOaun-
pyembix napamMeTpoB (HanpsHXeHUs, CKOPOCTU NOTOKOB, TemnepaTypbl U T. fi.) 1 BO3MOXHOCTU N3MEpPEHMNsa no-
napHoii OMNM33 no NoABMXHOCTH.

8.3 MpoBepky hoHa M3MEpPUTEsIbHOTo KaHana pekoMeHAyeTca NpoBOAWUTL MPU YCTaHOBKE Ha ero BXO-
e Bo3fylwHoro unbTpa, o6ecneynBaloLLero YNCTOTy Bo3gyxa He xyxe 7 knacca no NOCT UCO 14644-1.
®oH B Nnpob6ooTb6opHON cucteme CAACB pomkeH 6biTb He 60nee 50 cvm~3. Mpu npeBbiWeHUn hoHa cnegyeT
NPOBOAUTbL OYUCTKY MPOGOOTOHOPHON CUCTEMbBI C MOMOLLbLI0 YNCTOrO BO3Ayxa (He cofepxalliero B3BeLeHHbIX
yactuy,).

8.4 MoparoTtoBky Npo6bl a3pONOHOB NPOBOAAT C NOMOLLbIO FEHepaTopoB a3poONOHOB, BXOAALLMX B COCTaB
yCTpoiicTBa NOArOTOBKM 1 oT6opa Bo3ayxa (7.2).

8.5 MpoBepky obecneyeHns 3afaHHOro pacnpefefnieHnss aspovoHOB MO MNOABMXHOCTU reHepaTopom
a3pOMOHOB, perynmpoBaHna NoASPHON 06 BEMHON NAOTHOCTM 3N1eKTPUYEecKoro 3apsaga u koadduumneHTta yHu-
NONAPHOCTU B @a3pOMOHM3ATOPE. B 3/IEKTPOCTATUYECKOM OCaguTesie 1 pacnblinTesie reHeparopa a3povoHOB
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OCYLLECTBSAT N0 NOKa3aHUAM M3MEPUTENIbHOrO 6/10Ka N3MEHEHNEM HaNPSXEHNS Ha 3/1eKTpoAax yKasaHHbIX
ycTpolicTB reHepatopa (7,2. 7.3).

8.6 lV3mepeHue n o6paboTKa gaHHbIX

8.6.1 Ol33 Bo3gyxa pA onpeaensanT no pesynbratam U3MepeHUs CUbl MOCTOAHHOIO TOKa / 3NekT-
poOMEeTpOM. NOACOEANHEHHbIM K U3MepuTenbHO 06knanke BXOAHOTO (hunbTpa 06beMHbIX 3apAfo0B, no dop-
myne (11)

roe W — o06beMHbIli pacxof Bo3gyxa Yepes BXOAHOU (hUNbTP 06 bEMHbIX 3apsA0B.

MpocKok yacTuy Yepes BXOAHOW PUNLTP paccUMTbiBAOT NO pesy/nbTaTaMm U3MepeHWid cuibl NOCTOo-
AHHOrO TOKa 3/1eKTPOMETPOM, NOACOEeAMHEHHbIM K UAbTPY 06bEeMHbIX 3apsA0B, YCTAHOBAEHHOMY Ha
BbIXOe BXOAHOro hunbTpa. HeonpeaeneHHOCTb N3MEpPEHUS P AOLEHNBAIOT C y4eTOM 3TOro npockoka no
FOCT P 54500.3.

8.6.2 OM33 pa3genbHO NONOXUTENbHBIX Pr W OTpUUaTeNbHbIX P_ a3pOMOHOB paccyuTbiBaOT Mo hop-
myne (11) B o6nacTtu HacblweHns BAX acnupalMoHHOro KoHaeHcaTopa. HacbiweHne (BbIXxo4 Ha nnaTo) A0-
cTuraeTcs npu npegesibHov NoABMXHOCTU KO, paBHOIA:

-(5+10“6) M2 +c'l B"1paNnA Nerknux MOHOB;

-(2+10"8) M2 c-1 *B'lanA TAXeNblX UOHOB.

B cnyvae ecnu BAX uHTerpasbHOro acnupauvoHHOro KoHjeHcaTopa He AocTuraeT HacbllWeHus, To
IX/c > kiA) n p(fc0l, f02) onpepensoT no popmyne (1).

OMN33 ppg> vacTuy 60NbLINX Pa3mMepoB, TO €CTb C NOABWMKHOCTbIO MeHee 5 ¢ 10~5 M2 c 1« B~' nau
MeHee 2 10 8 M2 c-1 B 1, paccuuTtbiBaloT no popmyne (12)

Pxy *Pa-(p++P b (42)

roe sHadenus pt, p , pa v pAy asnsawTtca anrebpanveckumu, pt £0, p. £0.

CnekTpanbHoe pacnpegeneHve nonspHoii OM33 no noaswxHocTn p{"). onpepensemoe ¢ obknaakn AC
anddepeHumanbHbIM acnMpaunoHHbIM KOHAEHCATOPOM, paccynTbiBaloT No popmyne (2). a cpefHee 3Haye-
HUEe NOABWXKHOCTM "K W rpaHuLbl HeonpeaeneHHOCTN 3TOro 3HavyeHma 6r — no 3HavyeHnsaM npepenbHoi nopa-
BUXHOCTW 3TOro koHaeHcatopa (popmynbl (7)— (10)].

9 MMpaBuna oopMneHns pe3ynbTaToB N3MepeHunii

B oTueTe 06 n3MepeHUAx cnepyeTt NPUBOAUTL pe3ynbTaTbl U3MepeHU i 06bEMHON NIOTHOCTM 3NEKTpU-
Yeckoro 3apsfa Bo3fyxa, NoASPHON 06BEMHON NNOTHOCTM 3/1IEKTPUYECKOrO 3apaja aspoMoHOB MO MOABUX-
HOCTM 1 CHETHOWN KOHLEeHTPaLun nerkux aspomoHoB (cMm. [4]). a Takke peKoMeHAyeTCs yKkasbiBaTb CAEAYIOLLYI0
UHhopmaumio:

- ycnosua npoBefeHus n3amepeHuii (TemnepaTtypy okpyxawleli cpefbl, OTHOCUTENbHYI0 BNaXHOCTb
BO3Ayxa, AaBneHune):

- ngeHtudukaymio CAACB. BknloYas HaMMeHoOBaHWe U3roToBUTENA, MOLENb U CEPUNHBLIA HOMep;

- AaTy v BpeMs NpoBeAeHna N3MepeHuii;

- TN ucnbiTyemoro obpasua;

- CKOPOCTU BXOAALMNX U BbIXOAALLUX NOTOKOB B acNMpPaLMOHHOM KOHAeHcaTope:

- faBfieHne BHYTPW acnupaunmoHHOro KoHAeHcaTopa B npouecce U3MepeHuid;

- TemnepaTtypy BHyTpu acnvMpaLlnoHHOro KOHAeHcaTopa B npouecce N3MepeHuii:

- gaty nposegeHna nocnegHero ncnbitaHma CAACB nnu ero KOMNAEKTYWUX cpecTB U3MepeHuii.

10 OueHka HeonpeAeneHHOCTN pe3ynbTaToB U3MEPEHUNA

10.1 OueHKy cTaHAApPTHOW HeonpefjeneHHOCTN pe3ynbTaToB U3MepeHUii 06bEeMHOI NAOTHOCTU 3nek-
TPUYeCcKoro 3apsifja a3povoHOB MO NOABMWXHOCTSIM U CHETHbIX KOHL,EHTPaL il Nerknx aaponoHoB cnegyeT npo-
BOAUTL B cooTBeTCcTBUMN € TOCT P 54500.3 ¢ npuMeHeHMeM 3TaslOHHbIX Mep MoHM3auumn sosgyxa. B kavecTtse
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yKazaHHbIX Mep PeKOMEHAYeTCs MCMNo/b30BaTh reHepaTop asponoHOB (C PaguoHYKIUAHBIM aspoMoHM3aTO-
POM U pacnbiUTENEM XUAKOCTU U/UAN CYCNEH3NM), C 3TANIOHOM 06BEMHON NMNOTHOCTM 3MNEKTPUYECKOTO 3apsi-
fla a3pOVMOHOB Ha OCHOBE acnMpauMoHHOIo KoHAeHcaTopa U hunbTpa 06bEeMHbIX 3apsAA0B. XapakTepucTukm
MEep 1 YCNOBUSA UX NPUMEHEHUS A0/KHbI 6bITb ONPeAeeHbl B TEXHUYECKOW AOKYMEHTaLMUN Ha HUX.

10.2 OueHKy noBTopsemMocTy (CXOAUMOCTU) U BOCNPOU3BOAMMOCTU M3MEPEHUiA, ecnn TpebyeTcs, npo-
BOoAAT B cooTBeTcTBUN ¢ TOCT P MCO 5725-2.
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Mpunoxexve A
(cnpaBoyHoOE)

®yHKUMM Npeo6pa3oBaHna acnMpayMOHHbIX KOHA4EHCATOPOB

Hwke npuBefeHbl (hyHKUMM Npeo6pa3oBaHust U hopMysbl A1 pacyeTa pacnpefeneHus nonsipHoii ON33 aspo-
MIOHOB MO NOABWXHOCTN UHTErPaNbHOMO 1 ANddhepeHLIManbHOMO acnMpauyoHHbIX KOHAEHCATOPOB.

®yHKUMA nNpeobpasoBaHMs acnypaLMoHHOro KOHAeHcaTopa C BapbupyeMbiM napameTpoMm 4* [ns aspovoHOB C
MOABWXHOCTLIO K onpegensetcs us BbipaxeHus (A.1)

c(n.4y=r1, (A1,
p(=>

roe LK. S') — TOK a3povoHOB C NOABWMKHOCTLIO K Yepes cobupatoLLyto 06K1aaKy Ha BbIXoe acnMpauyoHHOro KoHAeHca-
Topa;
p(/c) — nonapHas OMN33 a3pONOHOB C NOABMKHOCTHIO K.

®yHKLYMSA Npeo6pasoBaHus, HOPMUPOBaHHAs Ha eAVHULY 06BEMHOIO pacxofa Bo3ayxa Yepes acnupauyoHHbIi KOH-
[leHcaTop. pasHa

g{k.V) = Lik*) (A-2)
w W p<A) P<k)

roe W — o6beMHbI pacxog Bo3fyxa Yepes acnmpauyoHHbIii KOHAeHcaTop.
ToK BCcex aapoMOHOB Yepes cobupatoLLyto 06kIaaKy BbIYMCAAT No chopmyne (A.3)

1(4>)=Jp(K)G (k.4')dk. (A3)
(o]

ToK a3pOVNOHOB B Anana3oHe NoABMKHOCTEl OT /c, A0 K2 BblMMCAAIOT No dropmyne (A.4)
IT= 1 pKG(KV)dk. (A4

A.1 VIHTerpasbHbIil acnupaLoHHbIN KOHAEHCATOop
®YHKLMA NpeobpasoBaHnst MHTErPaIbHOro acnMpaLoHHOro KOHAeHcaTopa pasHa

W — npu K £ KO\
G(k.kC Ko (A5)

W npu K*K”.

roe k0 =-E---\5ly----- npegenbHas NoABMXHOCTb acnNMpaLoHHOro KoHaeHcaTopa, M2 «c-1 B =885-10 u o mv'1—
3N1eKTpUYecKas NOCTOSHHAS;
C — eMKOCTb 13MepuTesibHOV 06K1aAKN acnMpaLyioHHOTO KoHAeHcaTopa. @;
U — HanpskeHue oTTaslkvsatoLLeli 06K1aakv acnupaumyoHHOro KoHgeHcaTopa. B.
Ha pricyHke A.1 nokasaHa hyHKUMS Npeobpa3oBaHus MHTErpasibHOro acnupaLMoHHOro KoHAeHcaTopa.
A3pOVOHbI C NOABWKHOCTBLIO, HaxoAsLeca B 06nacTu K < k0, ocaxaarTcs Ha u3MepuTenbHYo 06Knaaky Nvlb B
TOM C/lyyae, ec/im OHW HaxoAsATcs B 06beme, OrpaHMYeHHOM HEKOTOPOW NpeAenbHOl NOBEPXHOCTLIO, TO eCTh JOCTAaTOYHO
6113K0 K M3MepUTENbHON 06knagKke. B NPOTUBHOM Crlydae OHW MOKUAAT acnmpaLMOHHbIA KOHAEHCATOpP Yepes BbIXOAHOe
otBepcTue. MNpeaenbHas NMOBEPXHOCTb 3aBUCUT OT MOABWMXHOCTU YaCTWLbl K U NpefAenbHON NOABMKHOCTM acnmpauyioH-
HOro KoHgeHcatopa. MNpu k = kQ npegenbHas NOBEPXHOCTb AOCTUraeT NOBEPXHOCTU BbICOKOBO/IbTHOW 0BKNaaku, n Bce
a3pPOVOHbI C NOABMXHOCTLIO K 2 KO OCaXJaloTCs Ha U3MepUTesIbHY0 O6KNaKy.
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PUCYHOK A. 1 — ®yHKUMS NPeobpasoBaHms MHTErpansHoro acnupauyioHHoOro
KOHAeHcaTopa

M3 (A.3) n (A.5) cnepyeT, 4To TOK a3pPOMOHOB Yepes3 N3MepUTENIbHYH0 06KNaaKy MHTerpasibHOro acnupawMoHHOro
KOHAeHcaTopa paBeH

*0
I(kQ =W jp(k)dk-— j Mk)dk. (A.6)
*0 ro
rae X(A)=kp{K) — anekTpuyeckas NpoBOAMMOCTb Bo3ayxa. CM.
W3 (A.5) MOXHO NOJy4nTb CReaytoLime COOTHOLWEHNS
*r*0)=n(c0)-1/
p( )= n(*c0) U (A7)
X(kiko)=T ~ A8>

YacTHyl0 NIOTHOCTL 3apsja W YacTHYI MPOBOAMMOCTb B MHTEPBaUIE MOABWXHOCTEl OT K, A0 K2 BbIYUCAAIOT MO
chopmynam (A.9)—(A. 10)

p(k,.k2)=p {k*k[)-p (KrKk2): (A.9)
UM :) = <.K2)-L K £*). (A.10)

Mpu noctosiHHOM 06BbEMHOM pacxoe W Bo3/yxa 1 BapbipoBaHnn HanpsxeHust U CnekTpasibHyto N0THOCTbL aspo-
MNOHOB onpefensoT u3 BbipaxeHus (A.11)

d3n{UO\

p(*=*0>=r4>2 4o (A11)
*0

Ecrm BCe a3povioHbl B U3y4aeMOM BO3[yxe pacrosiokeHbl B Anana3oHe NOABWXHOCTW OT K, A0 K2, To dhopmy-
na (A.6) umeeT cneayowmin Bug,

Wp npu KO &Ky

WIJp (*xtt-~j Alk)dk npu It (A.12)
*O c» *’

2 UX npu k2 <kQ

13
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Ha pucyHke A.2 npuBefeHa 3aBUCHMOCTb TOKa C cobupatoLeli 06knaskv B UHTErpasibHoOM acnupalMoHHOM KOHAEH-
caTope OT HanpsXEHUA Ha OTTa/lkMBarLlei obknaake BAX.

PurcyHok A.2 — 3aBUCHMOCTb TOKa € cobupatoLleli 06knaakM B MHTErpasibHOM
acnmpauvoHHOM KOHAEHCaTope OT HanpshXeHWs Ha oTTaskmBatoLein obknaake

MyHKTUPHas AMHKUA Ha rpadivike o3Ha4aeT 061acTb, B KOTOPO HAXOAATCS a3POVOHBbI, BHE 3TOV 06/1aCTU a3pOUOHBI
OTCYTCTBYIOT.

Mpyv noctositHom W 1 BapbupoBaHun U 06beM, orpaHnyeHHbIv npeaenbHoN NoBepxHOCTbIO, B obnactu kQ> k2 pac-
TeT ¢ ymeHblueHnem KO (yBenuuennem U ) An8 a3pOVOHOB BCEX MOABWXHOCTEN, U TOK pacTeT nnHeliHo. B Touke kQ=k2
npefenbHasi MOBEPXHOCTb [/151 CaMbIX /IENKMX a3POMOHOB AOCTUIaeT BbICOKOBO/ILTHO 06KNaAKN, U POCT TOKa, 06YC/I0B/IEHHOTO
3TOV rpynnoii, npekpatyaetcs. Mpu AasbHeNLLEeM YBEMYEHNI HAMPSHKEHS BbICOKOBO/BTHOM 06K1aaKv JOCTUraloT npeaenb-
Hbl€ NOBEPXHOCTN a3POMOHOB MEHbLLMX MOABWKHOCTEl. B Touke KO = K, npefesibHas NOBEPXHOCTb /151 CaMblIX TSHKE/bIX a3po-
VIOHOB OCTUraeT BbICOKOBO/IbTHO 0OKMaAKM N B 06/1aCT K < K. TOK C YBE/IMYEHVEM HAMPSHKEHNS HE pacTeT.

Toukn kO =J1, n K® =K2 Ha pucyHKe A.2 COOTBETCTBYIOT Toukam U = LW nu- L .
! C *1 C K3
[na no6oii npefensHoi noasnxHocTM kQ < K, MMeeT MecTo cooTHoLleHue (A. 13)
p = p(/c i ADL) = /3(AQL). (A-13)

B TO BpeMs kak ana k@ > K2 nMeeT MecTo COOTHOLIeHue (A.14)
- (A.14)

A.2 AndbbepeHumanbHbiii acnupayoHHbIA KOHAEeHCATop
®yHKUMA NnpeobpasoBaHns AnddepeHLmanbHOro acnMpayuoHHOro KOHAeHcaTopa paBHAETCS

O npu Kk Skay:

S-Uk-(W-AW) npu *..,£* Skonrf
ro

e U npu K<.k<, kDa\
GkU)= o (A.15)
AW npn *ba- S* s %&:
c-nc

W--lllt WK npu Jlotax £K £KH);

0 npu K2 KBb.
rae
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w AW
K - c°
*e C-AC "
K
c o
frr - o W

wi- c-pc
AodAll = TH A /lB..k6a.),

*b«nax=m arkab.kba.).

C aw

B cnyuas, korga Lk <—.

” nc w
B cnyuae, korga — >

AW

nc
B cnyvae, korga — =—

<*<She Y, cneposatenibHo. /Amin =kab, n *0(nax = khy.
K* T > KBT- W. cnegosartesnibHo. *0min n *0Tax =*BB-.

. F>e =% *e Y-cniegoBaTenibHo. N min = *Omax = kabh. =

FOCT P 8.845—2013

®yHKUMM Npeobpa3oBaHna NP PasINyHbIX COOTHOLLEHMSX 3HaYeHnit — 1 -lii- nokasaHbl Ha pucyHke A.3.
c w

PucyHok A.3 — dyHKLMA npeobpasoBaHns A1 anddepeHLumansHoro
acnmpaLmMoHHOro KOHAeHcaTopa BTOporo poja:

acC niv acC
a) npu — 1 6) npu
C kv C

B)nl/lAC
=

15
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CnekTpasibHy0 NJI0THOCTL a3POMOHOB MPU NOCTOSSHHOM 06bEMHOM pacxofe Bo3ayxa W 1 BapbMpoOBaHWW Hanps-
xeHusi U onpegensitot u3 BbipaxeHus (A. 16)

Ne :etc aC) AW = aUl. (A.16)

rae 4 — 3HaueHne NOABWXHOCTM, Haxofslleecs B NPOMEXyTKe CO cpefHeli NOABUXHOCTLI, BbIYMCISAEMON no hopmy-

ne (A.17)
CW - (C - AC)(W AH) (A17)
2 c(c facwu
1 OTHOCUTENBHO NONYLWMPUHOW, Bbluncnsiemoli no gopmyne (A.18)
CW (C AC)(YY AH) (A18)

CW - (C mAC)(tV AH')

rae p(4) — nonspHas 06beMHasi NOTHOCTb 3/IEKTPUYECKOrO 3apsiJa adpPOMOHOB C MOABUXHOCTLIO C. K e M~3;
C — o6Lwasa eMKoCTb acnypaLlyioHHOro KoHaeHcaTopa, @;
AC — eMKOCTb TOI YacTu U3MepuTe/IbHOM 06KNaaKM, C KOTOPO/ N3MEPSIOT TOK a3PONOHOB. ®;
| — n3mepsiemasn cuna NOCTOAHHOMO TOKa a3pPOVOHOB, A.

AC _AH
flpn ycnoBum — =—  [15 TaKOro KOHAEHcaTopa CrnekTpasibHYH MJI0THOCTL a3POMOHOB OMNpeaesisioT 13 Bbipa-
xeHus (A.19) C w

2-s (A 19)

roe 4 — 3HaveHvie NoABWKHOCTM, HaxoAsLeecs B MPOMEXYTKe CO cpe,u,He!?l NOABMXHOCTbLIO K = C_I/I N OTHOCUTE/IbHOM

. = AH'_ AC
MO/NYLUMPUHOW 6 —---=- =—".
W ¢
Bapbupys HanpshxeHne U npuw NocTOsSIHHOM pacxoge Bosayxa W. U3MeHstoT 4 1 no nony4yeHHoi BAX BoccTaHaB-

NIMBAKOT CMEKTP a3pPOMOHOB MO NOABUXHOCTU, NpUMeHas dopmybl (A.16) unu (A. 19).

16



[2]
3]

CaHvrapHble npaswna v HopMaTuBbl
CaHlMuH 2.6.1.2523—09

CaHutapHble npaswna ClM 2.6.1.2612- 10
MCO 15900:2009

(ISO 15900:2009)

NCO 9276-1:1998

(1SO 9276-1:1998)

FOCT P 8.845—2013
Buénunorpadus

Hopmbl paguaumnoHHoit 6e3onacHoctn HPB-99/2009

OCHOBHble caHUTapHble NpaBuia obecneyeHns pagmnaumoHHoii 6esonac-
HocTn (OCMNOPB-99/20H0)

OnpefeneHne rpaHysioMeTpuyeckoro coctaea. AHanus auddepeHum-
a/IbHOM NOABMXHOCTY YaCTML, a3P030/ieit B 3N1IEKTPUUECKOM Mose
(Determination of particle size distribution — Differential electrical mobility
analysis for aerosol particles)

[paHynomeTpuyeckuii aHanms. MNpeactaBneHne pesynbtatoB. YacTb 1
padhnyeckoe npeacTasneHme

(Representation of results of particle size analysis — Part 1: Graphical
representation)
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Y[K 544.023.523:006.354 OKC 17.020

KnloueBble CfoBa: aspoOMOHHbLIA cocTas, pacnpegeneHne 06bEMHON NAOTHOCTM 3apsaha No NOABUMXKHOCTSAM,
A depeHymansHan anekTpuyeckas NogBMKHOCTb, a3POMOHbI, TerKMe a3ponoHbI
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