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M3MeputebHoe 060py/I0BaHIE, CIIOCOOHOE B PEXKIME PEATbHOTO BPEMEHHU OMPENENSITh XapaKTEPUCTHKI Yac-
THI[ B Ta30Boil (ase, HEOOXOIMMO MPH TPOBEIEHNH IMHPOKOTO CHEKTPa MCCIEO0BaHUIl, BKJIOUYAS U3yYeHUe BIUS-
HUSI aHTPOIIOTEHHBIX 3arpsA3HeHuil Ha KJIMMaTHYeCKIe U3MEHEeHUs M 3/[0POBbe UeJoBeKa, a Takke MpU paspaboTKe
HOBBIX CITOCOGOB JJOCTaBKHU JIEKAPCTBEHHBIX CPEJCTB M CHHTe3e HAaHOKOMIIO3UTHBIX MaTepuasoB. IIpeicraBieH pas-
pa6oranHblit u cozganublii B XKL CO PAH usMepurenbHblil KOMILIEKC, BKJIoYaoomuil AugQysnoHHbI aspo-
30JIbHBIN CIIEKTPOMETP, ONTUYECKUN adpPO30JbHBIN CIIEKTPOMETP M U3MEPUTENb MACCOBOI KOHI[EHTPAIMU adpO30Jis.
[TpoBeseHbl JTabopaToOpHble HCHBITAHUSA TPUOOPOB U3MEPUTENBHOTO KOMILIEKCA C HCIOJb30BAaHHEM CTaHIAPTHBIX
TecToBbIX cucteM. CoIllocTaB/eHne TTOKA3aJI0 XOpolliee COTJacie U3MePEeHHBIX Pa3MepoB YACTHUI[ C JaHHBIMU, MOJIY-
YEHHBIMHM HE3aBUCUMBIME MeTogaMu (IpocBeumBalolas 3J1eKTPOHHAA MHUKDPOCKONHUI, HM3MepeHHe CKOPOCTU Ceu-
MeHTanuu vactuil). [Ipu6opbl KOMILIEKCA IO3BOJISIOT U3MEPATh KOHIEHTPAIMIO M pa3Mep a’PO30JbHBIX YaCTHI[
B IIIMPOKOM [IMalla30He 3HAUEHUN C TpeICTABJEHIHEM pe3yJbTaTOB B PEATbHOM BpeMeHU. VI3MepUTeIbHBIN KOM-
IJIEKC MOJKET GBITh MCIOIb30BAH B JTaGOPATOPHBIX U MOJEBBIX HMCCJIEI0OBAHUSIX B 00JaCTH XUMUM, (PU3UKU U Me/In-
IIHbI, & TaK)Ke Ha CTAHIMSIX MOHUTOPHHTA COCTOSIHHS BO3IyXa OKPY:Kalolleil cpelsl.

Knrouesvie coea: Topoackoit a3po30ib, aspo30ib, KOHIIEHTPAINS YaCTHI, ONTHYECKHIi CIeKTPOMETP a3p030-
a1, aud@y3HOHHBI CIEKTPOMETp aspo30Jisl, CpeAHUH pasMep dactuil; aerosol, particle concentration, optical

aerosol spectrometer, diffusion aerosol spectrometer, mean particle size.

BBeaeunne

UccreoBaine CBOUCTB a3pOIUCIEPCHBIX CUCTEM
(asposomeii) TpeGyeTcss P MOHUTOPHHTE 3arpsA3HEHHI
atMocepbl TOPOJOB W U3YyYEHWH BJUSHUS HTOTO 3a-
IPSA3HEHNS Ha KJInMaThdecKue uaMenenust [1, 2] u 310-
poBbe uesoBeKa [3, 4], mpm paspaboTke HOBBIX [5—7]
CTI0COGOB [TOCTaBKH JIEKAPCTBEHHBIX CPEACTB M YJIy4-
MIeHHs y»Ke CYIIEeCTBYIOIUX, a TakiKe JJIA CHHTe3a
HOBBIX TEPCIEKTHBHBIX HAHOKOMIIO3UTHBIX MaTepua-
J0B [8].

Mertoapl XapaKTepHU3aI[M a3PO30JIbHBIX YACTHUI]
YCJIOBHO MOKHO MOJpa3ie/quTh Ha JBa Bua: 1) ¢ mpea-
BapuTeTbHBIM 0T60pOM TIpo6 [9] ¢ mocsemyiomuM wuc-
c/le/JOBaHNEM allllapaTHBIMH MeTOJaMU; 2) U3MepeHHsI
B peasibHOM BpeMeHn. K mepBbIM OTHOCSTCS, HANPUMeED,
BCe BHUJ(bI MUKDOCKONUH W TPAaBUMETPUYECKUIT aHAIN3.
OTH MEeTOAbI CYUTAIOTCSI STAJOHHBIMHU, TaK KaK IO3BO-
JITIOT HATIPSMYIO M3MEPHUTh KOHIEHTPAIMIO M pa3Mep
gactur, [10]. KpoMe Toro Mo)kHO HabJIOfaTh W MOp-
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dosornio n3ydaeMpix 06beKTOB. OMHAKO 3TH METObI
SBJSIIOTCS TPYJOEMKIMU W BPEMSI3aTPATHBIMI.

CpeacTBa U3MepeHUl B peaJlbHOM BpeMeHU Tpejl-
CTaBJIEHBl Pa3JUYHBIMHA BUIAMH CIIEKTPOMETPOB M CUET-
qukoB [11—13]. OHEM M03BOJISAIOT HEMOCPeACTBEHHO
B XOJle JKCIIepUMEHTa PEerucTPUpOBaTh TTapaMeTphl
A9PO30JIBHBIX YACTHUI[ M HAGJIOAATh AUHAMHUKY WX W3-
MeHeHHil. HecMoTpsl Ha sIBHOe NMPEMMYIIECTBO, 3aKJIIO-
qaloleecs] B CHIDKEHUW TPYA03aTpaT W COKpPAIeHUH
BpeMeHU TOJIyUeHUs [aHHBIX, TaKue CpPeJCTBA UMEIOT
pan  wHemoctatkoB [14, 15]: Hamwmume paJnoaKTHB-
HOTO WCTOYHWKA WJN MCTOYHUKA BBICOKOTO HATIpPSKe-
HUS, OTPaHUYEHHBIN AMATIa30H M3MepsSIeMbIX Pa3MepoB
U KOHIIEHTpaIluil, a Tak:Ke TpeaBapHUTeJbHas KaJu6-
pOBKa.

IIpeososieTh HeKOTOpblE W3 3TUX HEIOCTAaTKOB
U OrpaHWYeHHil MO3BOJIsIeT OJHOBPEMEHHOE HUCIIO0JIb30-
BaHWe HEeCKOJbKUX M3MEpPUTENbHBIX TPUOGOPOB, pabo-
TAION[NX Ha PAa3JUYHBIX MPUHIUNAX U He TPeGyIoNux
MIpeIBapuTeIbHOIl Kamn6poBku o6opynoBanus [ 16—18].

[esp HACTOSIEH PAGOTHI — IEMOHCTPAIHS BO3MOXK-
HocTell KoMILIeKca TpHOOpoB, pa3paGOTaHHBIX M CO3-
nauapix B UXKI CO PAH, xortopble MO3BOJISIOT U3-
MepPATh KOHIIEHTPAINIO W pa3Mep adPO30JbHBIX YaCTHIL
B IMUPOKOM JHMalla30He 3HAYeHUil C TIpe/ICTaBJIeHUEM
pPe3yJIbTATOB B PeabHOM BPEMEHH.
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1. Onucanue N3MEPUTEJIDbHOIO KOMILJIEKCA

W3MeputesbHbII a3pPO30JbHBII KOMILIEKC BKJIIO-
yaeT B ceGsl TPU He3aBUCUMBIX Ipubopa: auddysnoH-
HbIIl aspo3osbHbIi criekTpoMeTp JCA-M, ontnyueckuii
asposoJibhblil criekrpoMerp OCA u u3Mepuresb Mac-
COBOIi KOHIIEHTPAIINH a3P030JisI, KOTOPbIe MOTYT OBITH
UCTIOIb30BAHBI KaK B paMKaX €IMHOTO KOMILIEKCa, TaK
n mo oraenbHocTH. Ha puc. 1 m306paskeHbI CIIEKTPO-
merppl OCA u JCA-M. B Ttabuuiie mpeacTaBIeHbI
OCHOBHbBlE TeXHHYECKHe XapaKTepUCTHKH HpuGOpOB.
Kaxk BumgHo, 6iarogapsi o6beIUHEHUIO B €AUHYIO0 H3Me-
PUTETBHYIO CHCTEMY 3HAYNTETbHO YBeJIWYeH AMANa30H
PETUCTPUPYEMBIX PAa3MepoOB, MO CPABHEHWIO C BO3MOK-
HOCTBIO Kayk/oro mpubopa B oraesibHOCTH. Kpome To-
TO, CTAHOBHUTCS BO3MOXHBIM H3MepeHHe CJIOXKHBIX
aspo3oibHbIX cucteM (Hampumep, armocdepa TOpo-
JIOB), coJiepsKallliX HeCKOJbKO MO, KOTOpble 00y-
CJTIOBJIEHBI PA3JIUYHBIMH MeXaHH3MaMH 006pa30BaHUS
3THUX YaCTHUII.

Huppysuonnvii  aspo3orvuuli  cnexmpomemp
JICA-M coctout u3 nuddysunonnoit 6atapen, KOHIeH-
CAITIOHHOTO YKPYTHUTEJIA U (POTO3TEKTPIHUECKOTO CUeT-
ynka. [Ipunnun pa6otsr [JCA-M ocHoBaH Ha ompeje-
JIEHUW TOJBIKHOCTU YACTHUI[ C TIOMOIIBIO [eCSITHKAC-
kagHoW auddy3noHHOH 6aTapem M TIOCJeTyIONIETO
BOCCTAHOBJIEHNS pacHpe/iesieHNs 0 pa3MepaM YacTHI]
13 U3BECTHON 3aBHCHMOCTH 3TOI MOABIKHOCTH OT pa3-
Mepa [19—21]. Bartapes opranmsoBana B BIHje TOCJe-
JIOBaTeJbHOCTH ceKinii (KackaoB), MepBast 13 KOTOPBIX
mycTasti W CAYXKUT [JIS ONpefesieHus oOIiell KOHIeH-
TPAINU a3PO30JbHBIX YACTHUI[, & OCTAJIbHBIE 3aTTOJHEHBI
KAIIPOHOBBIMU CETKAMH, YCTaHOBJEHHBIMU TIepIeH -
KYJIIDHO IIOTOKY.

Teopust ceryarsix GaTapeil BmepBble ObLIa CHOP-
MyJnpoBaHa B pabGortax [22, 23], mocmie vero Gatapen
3TOTO THUIIA CTaJH HauboJjiee MOIMYJIAPHBIMU, HOCKOJIbKY
OHU YHUBEPCAJIbHBI, KOMIIAKTHBI I UMEIOT MIPOCTYIO KOH-
cTpykiuio. bBatapess cocTouT U3 psiia CeKIuil, 3aIoJ-
HEHHBIX NapaJIeTbHO YCTAHOBJIEHHBIMU CETKaMHU, KOJTH-
YeCcTBO KOTOPBIX MOCTENIEHHO YBEJIMYMBAETCS B KaKJIOU

6

Puc. 1. Bremnuit Bua aud@y3noHHOTO a3pO30JbHOTO CIIEK-
tpomerpa JJICA-M () u ONTHYECKOro aspO30IBHOTO CIEKTPO-
merpa OCA (6)

HOCIIe,ZIyIOH.IefI cekmuu. [lo Mepe TPOXOKIEHUA aspo-
30JI 9yepe3 6aTape10 HaCTHUIIbI OCe/lal0T Ha IHOBEPXHOCTN
CETOK. SKCHepI/IMeHTaJIbHO OIIpeseJIAI0T IMPOCKOK YacC-
TULl 9epe3 KaKAYI0 CEKIUIO 6aTap€I/I, T.€. OTHOLIEHNE

Texuuuyeckue XapaKTepUCTUKHU l'lpl/l60pOB HU3MEPUTEJbHOI0 adpP030JIbHOI0 KOMILJIEKCA

[luddysnonubrit Onrnyeckuii Nsmeputesb MaccoBoil
XapaKkTepucTuka 23PO30JIbHBIIH a3PO30JIbHBIIH KOHIIEHTPAIIUHI

cnexrpomerp [JCA-M crektpomerp OCA a3po30Jid
Jlnana3oH u3MepsieMbIX pa3MepoB 321100 mu 0.3-10 MKM > 300 1
YaCTHIL
Perucrpaiius pacrpe/eaeHns YacTull a Jla Her
0 pa3Mepam
Aanason HaMepseNbIxX 10-3-10° e 10-3-10° e 0,01—1000 Mr- M~
KOHIIEHTPAIMi YaCTHIL
TMorpemntHocTu U3MepeHuit . +10 +10 +10
KOHI[EHTPAI[MU U pa3Mepa YacTull, %

ordc

Bpemst omHoro nsmMepeHust or 3 mun (B pexume or 10 ¢ orSc¢

U3MepeHus: pasMepa)
OébeMEaH CKOPOCTb 3a60pa Mpo6HI, 1 0.4 0.4
JT - MUH
Ta6aputst npu6opa (B x I x /), MM 450 x 150 x 280 250 x 150 x 280 250 x 150 x 280
Hanpsokenne nutannsg 220 Br
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KOHIIEHTPAIINN YacTHIl Ha BBIXOJe M3 KaXI0H ceKuuu
K WX KOHIEHTPAIINH Ha BXO/IE.

Jlg BoccTaHOBIEHNS paclpefiesieHns YacTHI[ IO
pasMepaM IO 3IKCIIEPUMEHTAJIBHO WM3MEPEHHBIM IIPO-
CKOKaM Heo6XOJNMO HCIMOJb30BATH MPOLEAYPY, HA3bI-
BaeMylo WHBepcHeil, T.e. JOJUKHA OBITb pelleHa Tak
Ha3blBaeMasl HEKOPPEKTHO MOCTaBJIeHHas oOpaTHas 3a-
nada. /[na ee pemenns 6bLIH pa3paGoTaHbl Pas3JNIHbIE
MeToJpl, B ToM unucie rpadpudeckue [24—30] n anamm-
tndeckue [31—33]. OaHAKO OHH CJIUIIKOM TPYIOEMKH
I MOTYT OBITh TMPUMEHEHBI TOJTHKO K OJHOMOOBBIM
pacTrpesieJIeHNAM YacTHII 10 pa3MepaM. Tax:ke ObLIH
pa3paboTaHbl Pa3INYHbIe YUCTEHHBIE METO/IBI JIJIsI Pellie-
Hug o6paTHOIl 3a/lauu, BKJIIOYAS UTepAllMOHHBIE METO-
nel [34—36], Meton perynsipusaimu TuxoHosa [37, 38],
MeTo HamMeHbITHX KBajapatoB [39, 40], Meton Mak-
cuMasibHON sHTpornu [41—43] u np. OcHOBHBIMU He-
JTOCTaTKaMU YWCJTEHHBIX METOJIOB SIBJISIOTCS HEeIHCT-
BEHHOCTb PeeHNsT U MaTeMaTHIecKH CJIOKHAsS Mpolle-
Jypa TIOWCKA HAWIY4YIIero pelteHnsa 13 6eCKOHEYHOTO
Ha6opa paclipe/ieleHIIl 0 pasMepaM.

HenaBHo ObLI TIpEJIOJKEH HOBBIN MPOCTOIl aaro-
puT™M aHauTUYeckoit mHBepcuu [19—21] mns ompene-
JIEHUS paclpe/leleHUsI a9PO30JIbHBIX YACTHUI[ TI0 pa3Me-
paM u3 UX IPOCKOKOB uepe3 auddys3noHnyio 6atapero,
KoTopBIit n 6bw1 peasmsoBad B [JCA-M. Ilpenmymiect-
Ba J[IaHHOTO AHAJNTHYECKOTO TIOAXOJAa 3aKI0YaloTCs
B TOM, YTO OH /JlaeT OJTHO3HAYHOE COOTBETCTBUE MEXKIY
TIPOCKOKAMU U Pe3yJIbTUPYIONTUM pacIpe/leIeHueM o
pasMepaMm 6e3 HeOOXOAUMOCTH CJIOKHOII MaTeMaTude-
CKOil 06pabOTKN M HO3BOJISIET U3MEPSITh CIIEKTPbI pas-
MEPOB 23PO30JbHBIX YACTHUII, COAEPIKAIIETO HECKOJIbKO
pa3MepHBIX MOJI.

KosmmyecTBO dYacTuil, TpOUIEIIIUX Yepe3 OIpe/e-
JIeHHOe uncJio cekiii auddysnonnoit 6atapen [JCA-M,
BBIUUCJISIETCS € MOMOIIBI0 (POTO3TEKTPIYECKOTO CUeT-
YIKa YaCTHUII, COepIKaIllero a3pO30JbHYI0 KIOBETY, 60K
orosmexTpornoro ymuoxutens (PIY) u ocBeTUTEND.
Jl71s1 aTOTO YaCTHIIBI, BBIXOAIINE U3 ceKituil tuddysu-
OHHOIl GaTapeu, IPeJBAPUTEIbHO YBEIUIUBAIOTCS [0
pasMepa ~ 0,8 MKM B KOH/[I€HCAIIMOHHOM YKPYIIHUTEJIE.
B xauectBe pa6ouero BelllecTBa KOHAEHCAIIHOHHOTO
VKPYIHUTENS WCToAb3yeTcss aubyTuadranar. OcBeTn-
TeJb ONTHYECKOTO CYETIYMKA CO3/1aeT B 30He HaOTIOe-
HUS BHYTPH a3PO30JbHON KIOBETHI CBETOBOH IMyYOK
ceuerneM 0,05 MM, [Ipu mepeceueHun cBETOBOTO ITy4-
Ka 4acTullell paccesiHHBIH €l0 cBeT coOmpaeTcss 06beK-
THBOM IIpUEMHOI BeTBU, Hampaisercss Ha DDY, rue
mpeo6pasyercsi B 2JIEKTPUYECKUIT UMITYJIbC, KOTODPBIi
¢ukcupyercss ayeKTpoHHOII cxeMoil. B pesyibrare
n3MepseTcs YNCI0 MMITYJIbCOB OT YACTHII, IPOIIEIININX
Yepe3 a3po30JbHYIO KIOBETY, KOTOpOe ITepecYNThIBAET-
CSI B a3pPO30JIbHYIO KOHI[EHTPAIIHIO.

Pabota onmuueckozo aspo3osvHoz0 cnexmpomem-
pa OCA ocHOBaHA Ha PETHUCTPAINH AMILTHTY/IBI CBETa,
paccessHHOTO a3PO30JbHON dYacTHIlell IpH ee TIpoJieTe
yepe3 JIyd OT JUCTOUYHUKA HU3JIy4eHUs. A3PO30/IbHBII
TIOTOK TIOCTyHaeT B (POTOJIEKTPUIECKIIT CUETUYNK CITeK-
TPOMETPA, COCTOSIIETO U3 a3PO30JIbHON KIOBETHI, 6JI0-
Ka (OTO2JIEKTPOHHOTO YMHOKUTEISI U OCBETUTEJIS.
OcBeTHTEb ONTHYECKOTO CYETYHKA CO3/aeT CBETOBOI
Iy4YOK B 30HEe HaGJIOIEHUS BHYTPU a3PO30JIbHOI Kio-

Berbl. [lpu mnepeceueHum uacTHllell CBETOBOIO IIy4Ka
paccesHHBIN e€f0 cBeT cobupaeTcs OOGBEKTUBOM IIPHEM-
HOIl BeTBHU, HampaBJsieTcss Ha DY, rae mpeobpas3yer-
cd B 2JIEKTPUUECKIIT UMIYJIbC, KOTOPBIN (DUKCHUpYeTcs
2JIEKTPOHHOI cxeMoii. B pe3ysbrare m3aMepsercss am-
IJINTY/IA PACCESHHOTO CBeTa, 110 KOTOPOI olpeiesisier-
cs pasmep dactuilbl. O6paboTKa MOCIeI0BaTETbHOCTH
TaKUX MMIIyJIbCOB JlaeT paclpele/ieHHe YacTUIl 110 pas-
MepaM U OOIIYI0 KOHI[EHTPAINIO a3pP030JIs.

H3mepumenv maccosoi koHuenmpayuu aspo3ois
PETUCTPUPYET MHTETPAJbHYIO MHTEHCUBHOCTb PACCeTH-
HOTO CBETa OT IMOTOKA a3PO30JIbHBIX YACTHI[. DTOT IIOTOK
MoCTyTaeT B ONTHYECKUN MOJAYJIb M3MepUTess, BKJIO-
vaioriero B ce6a ocserutesb (cBetoauon) u GoToanos
B KauecTBe yCTPOHICTBA, PErUCTPUPYIOLIETO PACCESIHHBIIH
cBer. Ilpum mnepeceueHMu CBeTOBOro IIy4Ka IIOTOKOM
YaCTHI] PACCETHHBIN CBeT coOMpaeTcs 06 beKTUBOM TIPH-
eMHOIl BeTBU W HampaBjsgercd Ha (OToanoMI, TIe
npeo6pa3yeTcsd B 2JIEKTPUYECKUIl CHUTHAT, KOTOPBIi
dukcupyercss 2JeKTPOHHOI cXeMoil u Tpeo6pa3yercs
B TeKylllee 3HAaueHNe MacCOBOIl KOHIIEHTpALUU a3po-
30JIbHBIX YaCTHIL.

Yipap/jieHle KOMILJIEKCOM OCYIIECTBJISIETCS Ilep-
COHAJIbHBIM KOMIIBIOTEPOM € TIOMOIIBIO  CIEIUAJTBHO
pa3pabGoOTaHHOTO MPOTPAMMHOTO ObecIiedeHusI, KOTOpoe
TO3BOJISIET 3aTyCKaTh, OCTAHABIMBATH W yCTAHABIUBATH
peXxuMBI 3aMepoB. [IporpaMMHOe obecTiedenrie B peKu-
Me peaJlbHOTO BpeMeHH HAa OCHOBe M3MEepeHHBIX Iapa-
METPOB TIPE/ICTABISIET B TpapUIecKOM 1 YNCTIOBOM BU/IE
pacripe/ieJieHust 10 pazMepaM aspO30JIbHBIX YacTHIl, WX
cpeqHUit pasMep M KOHIeHTpaluio. /[ 6HoMeaIuIinH-
CKUX HCCJIe[IOBAaHUN IMpeaycMOTpeHa BO3MOKHOCTb OII-
pelesieHnsT WHTAISIMOHHON J03BI, ToxydaeMoil jabo-
PaTOPHBIMH ;KUBOTHBIMH B TeUeHNe SKCIIEPUMEHTA.

2. Pe3yabTaThl HCTBITAHUI IPHOOPOB
KOMILJIeKca

[lng ma6opaTopHBIX WMCHBITAHUII MPHOOPOB U3Me-
PUTENTBHOTO KOMILTeKca OBLIN MCTOJb30BAHBI a9PO30JH
cTaHJapTHRIX JatekcHbix uactuly OMUCK (DIBY
HUUCK, r. Cankr-Tlerep6ypr). Nsmepennnie JJCA-M
u OCA pa3Mepbl COTIOCTABJIEHBI C JaHHBIMU, MOJTyYeH-
HBIMH METO/IOM IIpOCBeYHBalollell 3JeKTPOHHONH MUK-
pockornu (ITOM) 1 1O CKOPOCTH OCEeJaHUs] YaCTHUIL
B KioBeTe MuJLIHKeHa.

MaccoBylo KOHIEHTDAlLlUI0 a3PO30JbHBIX YaCTHI]
U3MepSIN TpPaBUMeTPpUIecKMM MeTonoM. [lig atoro
OTHOBPEMEHHO C W3MepeHneM TPHOOPOM OCYTIECTBII-
Ju 0oT60P a’p030JA HAa CTEKJIOBOJOKHUCTBIH (PUIBTP
(WhatmanGF /A 25 Mmm). Maccy ocajika ONpezesiin
MyTeM B3BENTUBAHUSA HA aHATUTUYECKUX BeCax M CIIeK-
TpopOTOMETPIYECKH, JJISI UeTO OCAJOK TIIATEJbHO CMBbI-
Baiu ¢ ¢uabTpa pacTBoputesneM. MaccoBas KOHIIEH-
tparus C,, MOKeT OBbITb JIeTKO HaiifieHa M3 COOTHOIIe-
uus C,, = m/(Qt), tie m — Macca ocajka Ha (QUIbTPE;
Q — o6beMHag CKOpPOCTh IIOTOKA a3PO30Jd depes
dunbtp; t — BpeMs or6opa.

Ha puc. 2 u 3 mpuBe/ieHbl pe3yJbTaThl COIIOCTAB-
JIeHUsI CPelHUX Pa3MepoB a3PO30JIbHBIX YaCTHIl, W3-
MepeHHbIX ¢ momoribio TpubopoB [ICA-M u OCA,
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Puc. 2. ComocraBiieHue cpeHero pasMepa a’spo30JbHBIX dac-
tuil, usmepensoro [ICA-M, c aramouubim: [IOM — nanHble,
[OJyYeHHble C IOMOIIBIO I[IPOCBEYUBAIONIETO 3JEeKTPOHHOTO
Mukpockorna, MIIU — MoHoaMCIEPCHBIE MOJUCTUPOJIbHBIE
yacruipl, /IB® — naHHBlE, NOJyYeHHbIe IO CKOPOCTH OCAXK-
JIeHUST a9PO30JIbHBIX Kalledb U3 AuOyTHIdTATATa
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Puc. 3. Cormocrasienne cpeaHero pasMepa aspO30JbHBIX
yactui], usMepeHHoro OCA, c astamonabsM. O603HaUeHUS
CM. Ha pucC. 2

¢ stasoHHbiMu. ConocTaBjieHHe pe3yJbTaTOB u3Mepe-
HHUS paclpefieJieHNs YacTHI[ IO pa3MepaM C JaHHBIMU
1IOM ana ICA-M upuseneHo Ha puc. 4. 13 pucyn-
KOB BU/THO XOpolllee cor/lacie pe3y/IbTaTOB M3MePeHMUIl.

Ha puc. 5 mpuBesieHbI pe3yJIbTaThI COIOCTABJICHNS
MacCcOBOIl KOHIIEHTPAIMH a3PO30JbHBIX YaCTHUI[, OIIpe-
JleJIeHHOI MeTO/IOM T'PaBUMeTPHYECKOTO aHAIN3a, C JaH-
HBIMM, IIOJIyYeHHBIMU C IIOMOIIbBIO U3MepUTess Macco-
BOIl KOHIEHTpalluu aspo3o0Jid. BuAHO, UYTO [JaHHBbIe
HaXoJ4Tcs B XOPOUIEeM COIJIACUU.

ITomnMo Js1a6OPAaTOPHBIX HCIBITAHII pa3paboTaH-
HBIX IpR60POB ObLIa TpoBepeHa X paboTOCIOCOOHOCTD
B moJieBbIX yciaoBusax. Tak, mpu momomu JJCA-M 6bI-
Jla u3MepeHa KOHIIEHTpallug dYacTHIl aTMoc(epHOro
a3po30Jid U HOJYyYeHO UX paclpelieieHlie 110 pa3MepaM
B 3arpsi3HEHHOM TOPOJICKOM BO3/yXe, a TakyKe Ha OT-
JQJIEHHH OT MCTOYHUKOB 3arpsisHenust (ycJIOBHO (hOHO-
Bag Tepputopus). BbLio 06HApysKEHO, YTO Ha aBTOMa-
THCTPAJISIX IIPU BbICOKOH HHTEHCUBHOCTU JIBUXKEHUS
KOHIIeHTparmu Jactuil pa3mMepoM 100—600 uM Gosrblie
IpUMEpPHO Ha TOPANOK 3HAYeHWS, W3MepPeHHOTO

—_ —_ [\ [\ w
= w = v =
(=] [w=] (=] (=] [«
T T T T 1
1

1

S

: >4

fl'I

KoanyecTBo 4acTHIL, IIT.

w
S
T

0 " .
1 10 100 1000 10000
D, uam

Puc. 4. Pacnpenenenus mo pasMepaM YacTHI[ XJIOpUJa Ha-
Tpus, ToJydeHHble ¢ nomoirbio [JCA-M (cmiomHas kpusas)
u IIOM (rucrorpamma)
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Puc. 5. ComocraBiieHne MaccoBOil KOHIIEHTPAIUU a3pPO030Jib-

HBIX YACTHUIl, OTpPe/eJIEHHOII MEeTOJOM TpPaBUMETPUYECKOTO

aHa/IN3a, C JAHHBIMH, NOJYYeHHBIMH C IIOMOIIbIO M3MepUTesIsd
MaccoBOH KOHI[EHTpAIUN

B TOM ’Ke MecTe IIpU OTCYTCTBUU IOTOKA MalluH. BbLio
oIlpe/ie/IeHO, 4YTO a3pO30JibHble YacTHUIbl B BO31yXe
JIECHBIX MAaCCUBOB BJAJU OT UCTOYHMKOB 3arps3HEHUsS
uMeioT pas3Mepbl ~70—300 HM, a UX KOHIIEHTpPAIII
MeHgeTCsl CHHXPOHHO C H3MeHeHUeM WHTeHCUBHOCTU
comneunoro cera. Crekrpomerp JICA-M 6bL1T UCTIOJIB-
30BaH /JIs1 PErHCTPAIMU a3PO30JIbHBIX YaCTHUIl, TeHe-
pUPYeMBbIX IIPH OTAaJIeHHBIX JIeCHBIX IIoJKapaxX H Iepe-
HOCHUMBIX BETPOM Ha OOJbIINE pACCTOSHUSA. TakuM
o6pa3oM, mpHOOPHI M3MEPUTEJLHOTO KOMILJIEKCA MOTYT
TIPUMEHATHCSA He TOJbKO B JaGOPATOPHBIX, HO U B TIO-
JIEBBIX HCCJIeJ0BAaHUSX.

3akaoueHue

TIpeacraBien pazpaboTanublit 1 co3manibii B UXKI
CO PAH wusMeputelbHbBIIl a3pO30JbHBIN KOMILIEKC,
MO3BOJIAIONINI M3MepITh KOHIIEHTpPAIUU U Pa3Mepbl
a’pO30JIbHBIX YACTHI[ B HMIMPOKMX AuamnasoHax: oT 10
10 3-10° e u or 3 HM 70 10 MKM COOTBETCTBEHHO.
Ymupassenne mpubopaMu KOMILIEKCA, aBTOMATH3HPO-
BaHHast 06pabOTKa CHUTHAJIOB U BBIBOA PE3YJIbTaTOB
U3MepeHnil OCYIECTBIIIOTCS B peXUMe DPeaJbHOTO
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BPEMEHHU C ITOMOIIBIO CIEINAJN3NPOBAHHOIO IPOrPaMM-
HOTO obecTieueH .

JlabopaTopHble NCTBITAHNSA H3MEPUTETHHOTO KOM-
IJIeKca II0Ka3al XOpollee corjlacue MeK1y pe3yJibTa-
TaMU U3MepeHuil mpubéopaMu U ITAJOHHBIMU METOaMu
oIlpe/ieJleHUs TTapaMeTPOB a9PO30JIbHBIX YaCTHII.

Munancuposanue. Vccie10Bane BBIOJHEHO TIPU
noggepxke PH® (rpant Ne 19-73-10143) (https://
rscf.ru/project/19-73-10143/).
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The measurement complex including diffusion aerosol spectrometer, optical aerosol spectrometer, and aero-
sol mass concentration meter has been developed and manufactured at the Institute of Chemical Kinetics and
Combustion SB RAS. Laboratory tests of the instruments included in the measurement complex were carried
out using standard test systems. Comparison of measured particle size values with the data obtained by inde-
pendent methods (transmission electron microscopy and measurement of particle sedimentation velocity) re-
vealed their good agreement. It is demonstrated that the measuring complex is suitable for determining concen-
trations and sizes of aerosol particles within wide ranges with the real-time presentation of results both in labo-

ratory and in situ experiments.
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