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IKCIIPECC PACYHET KOHHEHTPAIITUU ASPOUMOHOB B OPHUCHOM
INIOMEINEHNHA HA BA3E BAJTAHCOBOUM MOJIEJIN

[pencraBneHa YucICHHAS MOAECIH ISl SKCIPECC MPOrHO3a KOHIEHTPAIMH a3POUOHOB IPH M C-
KYCCTBEHHOM MOHU3aLlMK BO3/1yXa.

[IpencraBnena uncelibHa MOJICIIb IS €KCIIPEC MPOTHO3Y KOHIIGHTPAIlii aepOiOHIB PU MTYYHOT
10HI3a11i1 TOBITPSI.

A numerical model for express prognosis of air ions concentration at the condition of artificial
air ionization is represented.

IMocTtanoBka npo6yaemsl. s co3nanus KOMOOPTHBIX MUKPOKIMMATHIECKUX
yclIoBUM pabOThl TMepcoHalia, He0OXOAMMO O0OecleyrMBaTh B HHUX ONPEICICHHBIN
a’POUOHHBIN COCTaB BO3AYIIHOU cpeanl. s co3panus u noaaepxanus TpedyeMoro
a’POMOHHOI0 PEXKUMa YacTO HCIOJIb3YETCSl MCKYCCTBEHHAass MOHHU3ALMUS BO3JyXa B
TTOMEILICHUSX.
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Puc. 1. Cxema oducHoro nomemnienusa: 1 — noHU3aToOp Bo3ayxa, 2, 3 — BEHTH-
JSILMOHHBIE OTBepcTus, 4 — paboune Mecra
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Ecological safety and labor protection

B cBs3u ¢ 3TUM, BO3HUKAaeT HEOOXOAMMOCTh B CO3/IaHUHU METOOB SKCIpPECC
pacueTa KOHILICHTPAIIMU a’dPOUOHOB B MOMEIIEHUHU, KOTOPBIA MO3BOJISUT Obl OBICTPBIi
nepebop BO3MOMKHBIX BapHaHTOB, a TAaKXe JaBall BO3MOXKHOCTb «YKPYITHEHHOW»
OLICHKU KOHIIEHTpAlMM a’pOUOHOB B TOMeENIeHUU. [ JOCTMKEHUS TaHHOW IIeNH
MMEET CMBIC]T MCTIOIB30BaTh OAIAHCOBBIE MOJIENHN ISl pacueTa KOHIICHTPAIMOHHBIX
MoJIel a3poroHOB [2].

AHaau3 myOaukanmid. Pacyer KOHIEHTpalUd a’pOMOHOB B MOMEIICHUSX, B
YkpauHe mpoBOAMTCS, KaK MpaBWiIo, Ha 0a3e aHamuTuueckux moxeneit [1]. Ilpume-
HEHUE TaKuX MoOJelel JaeT BO3MOXKHOCTh OBICTPO PacCUUTATh KOHIICHTPAIUIO
a’pouoHOB. B Hacrosiiee BpeMs nonyuuiu pacrpoctpaHeHue takxe CFD mopenu,
YUUTBHIBAIOIINE a3POIMHAMMKY BO3JIYIIHBIX CTPYH B MOMEIEHUU, HATMYUE MeOeH,
o0opyoBaHus, pa3nuuHble Qu3ndeckue (QaxTopsl, ompeaensomue GopMUpOBaHUE
KOHILIEHTPAIMOHHOTO TOJISI a3pouOHOB [3-5]. B HEKOTOpBIX ciydasx i pacyera
KOHLIEHTpAIMd MOHOB NMPHUMEHSIOTCS OaJaHCOBBbIE MOJENH [2], MOCKOJIBbKY MO3BOJIS-
10T OBICTPO TOTYYUTh HEOOXOAUMYIO MH(POPMAIIHIO.

Heanto nanHo# paboTHI ABIsETCA co3anue d(PphekTUBHON OaTaHCOBOM MoJIe-
JU U9 DKCIpPECC pacuera KOHIIEHTPAIIMUM a’pPOMOHOB B MOMENIEHUAX MPHU HCKYC-
CTBEHHOM MOHMU3AllMHU BO3/1yXa.

Moaeaupywomue ypaBuenusi. [IlepeHoc a3poMoOHOB B MOMEIIEHUU 00YCIOB-
JIeH BO3JeiCTBHEM MHOTHX (akTopoB. JIJisi TOCTpOEHHUS IKCIPECcC METO/Ia pacuera
KOHIICHTPAI[UU a3pOMOHOB B MOMEIIEHUU OyJeM HCIOJIb30BaTh CIEAYIOIINE YypaB-
HEHUS:

e gult)-emp— gt g2 a2y (1)
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rae g, qp — CKOPOCTb I'CHEpalilui COOTBCTCTBCHHO OTPULATCIIbHBIX U ITOJIOKUTCIIb-

HBIX MOHOB B IIOMELICHUH; 7, P — BHEIIHHUE I10 OTHOLICHUIO K KOMHATE KOHICH-
TpaIuy OTPUIIATEILHBIX U TOJIOKUTEIHHBIX MOHOB; (@ — CKOPOCTh PEKOMOWHAITUU
HMOHOB C MOHAMHU TPOTUBOIOJIOKHON MOJIPHOCTH; ff — CKOPOCTh KOMOMHAIIMKM NOHOB
C YaCTHUIIAMU a3p030J1s1; A — KOHUEHTpauus 4actull;, J — oobem; ) — CKOPOCTh BEH-
TWIILMK; A; — DIIEKTPOCTaTUYECKOE OCAKIEHUE MOHOB. ! — BpeMms, n, p, A — Te-
KYIIIME KOHIIEHTPALMU OTPUILATEIbHBIX, MOJOXKUTEIBHBIX adPOMOHOB U MbUIK COOT-
BETCTBEHHO.
J{ns onvcaHus MaccorepeHoca MbUIM UCTO0JIb3YeTCsl ypaBHEHUE BUaa [2]:
dA (t)Q(t)—AQ(t)—ﬂpn (3)

=gyult)+ 4
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rne q 4 — CKOpOCTb ICHECpaliii 9aCTUIl B IIPOCTPAHCTBE, 4, — BHCIIHAA KOHICHTPA-
oy 4aCTHIl, ﬂp — JJICKTPOCTATHYCCKOC OCAKIACHUC YACTHII.
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31ech OTMETUM, YTO B OTJIMYME OT Kiaccuueckod moxaenu Mayya Y. [2] B
ypaBHeHUsX (1) — (3) yuuThIBaeTCsl 3aBUCUMOCTh IMUCCUU OTPULIATEIbHBIX, MMOJIOKHU-
TEJIbHBIX a3POMOHOB U MbLJIM B MOMEIIEHUH OT BPEMEHU U 3aBUCUMOCThH OT BPEMEHU
KpaTHOCTU BO37yXooOMeHa. CucremMa MpPUBEACHHBIX YpaBHEHUM 3aMbIKaeTCs 3aja-
HUEM HAYaJIbHBIX YCJIOBUH BUJIA:

A(t=0)= 4,
n(t=0)=ny,
ple=0)=po

JlaHHBIC YCIIOBHSI ONMPEICIISIOT HAYalbHBIC 3HAUCHUS BEIUYHH KOHIICHTPAIUH
MBUTA, OTPUTIATEIHHBIX W TIOJOXKHUTEIBLHBIX MOHOB COOTBETCTBEHHO MEPEI HadajIoM
MOHM3AlMK BO3Ayxa B momemnieHuu. Crenyer oTMeTuTb, uto ypaBHeHus (1) — (3)
OTIPECIISIOT KOHIICHTPAIIMIO OTPHIIATEIILHBIX, MOJOKHUTEIBHBIX a3POUOHOB M TBLIN
HE B CAMOM IOMEIICHHNH, & HA BBIXOJI€ U3 HEro, YTO OMPEETICHO YCIOBHUEM BHIBOMA
ATUX OanaHcoBbIX cooTHouleHui. Ho, manHas mojenb OylneT UMEeTh ONpeieNeHHOe
COOTBETCTBHE JCHCTBUTEIBHOCTH, €CIU TMPEAINOI0KUTh, YTO BHYTPH IOMEIICHUS
MIPOMCXOUT XOpoIllee epeMeniBanue Bo3ayiHon cpenbl («well mixed airy).

[TpuBenem psa GpopMyir, KOTOPbIE HEOOXOAMMBI JJIS pacdyeTa HEKOTOPBIX Ta-
pamerpoB Moxenu. Hampumep, mapamerp A; pacCUMTBIBAETCS COIVIACHO 3aBUCHMO-
ctu [2]:

b
A =—1(q, +q.ed) (4)
&o

rac b — M06I/IJ'IBHOCTB HOHOB; 6‘0 — )II/I3JI€KTpI/I1{€CKa$I HpOHI/IIIaeMOCTB CBO60)IHOFO
HpOCTpaHCTBa; qe — IINTIOTHOCTH HpOCTpaHCTBeHHOFO 3ap51)1a, KOTOpaSI MOXET 6BITB
BBIpa)K€Ha KaK

Jo =en—ep ()

TJE e - DIEMEHTAPHbIN 3apsl.
DIEKTPOCTATHUECKOE OCAXKICHUE YACTHUI] MOKHO OMPEALIUTh 1Mo dhopmyre [2]
D

A, =—Lg.2 (6)
p Dl_cz

rae D, u D; koodpuuuentsl aupdy3nn 4acTUIl ¥ HFOHOB COOTBETCTBCHHO; ¢, — Xa-

PAKTEPUCTUUECKOE YHCIIO 3apsi/IOB.
XapaKTepuCTUUECKOE YHUCIIO 3aPSA0B ONPEAEIAETCS U3 BhIPAKECHUSA:
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rae k — nocrosinHas bonbimana; T — aGconroTHas TeMiiepaTypa; ¢ — TeIioBasi CKo-
pOCTb MOHOB; d p — AMAMETp YacCTHIl; ¢ — BPEM.

Opnuako, cienys padore [2], cnaraembie A, A, MOXHO OIYCTHUTb.

banancoBsie ypaBHenust (1) — (3) 4ucCiIEHHO peIIAOTCA C MOMOIIBI0 METOJIa
Ditnepa.

Pe3yabrartbl. s yucnenHoro pacuera ypaBHenuit (1) — (3) pazpaborana
nporpamma BALANC-1, peanuzoBannas Ha sizbike FORTRAN. [Ins npaktuyeckoro
MCIIOJIb30BaHMs JAHHOM MPOrpaMMbl HEOOXOJUMO 3aJ1aTh: 00BEM MOMEIICHUS, BEH-
TUJISIUMOHHBIA PAacX0/l, KOHIEHTPALIMIO OTPULIATEIbHBIX, TOJIOKHUTEIBHBIX a3POMOHOB
U TbUIM, BTEKAIONIUX B MOMENIEHHWE, HHTEHCUBHOCTh SMHUCCUU OTPULATEIbHBIX, MO-
JIO’)KUTENBHBIX a9POMOHOB U MbUTU B TOMEILICHUH.

Hwuxe npeacraBiieHbl pe3yabTaThl pacdyeTa JMHAMUKU KOHUEHTPAlMK OTpHUlla-
TEJIbHBIX MOHOB B TIOMEIIEHUH Ha 0a3e MOCTPOCHHOW YUCICHHOM MOJETIH TMpH Cie-
JYIOIMX HMCXOMHBIX JaHHBIX: 00bEM IOMEIIEHUS — 62M°; KOHIEHTpalus OTpHUla-
TEIbHBIX MOHOB, IOCTYMAIOIIMX B ITOMEUIEHUE YEPE3 CUCTEMY BEHTHJIALIMM COCTAB-
aster 2000 yacTu/m>; KOHIIEHTPAIUS MOJIOKUTEIBHBIX MOHOB, MOCTYIAIOIIUX B IO-
MEILEHUE Yepe3 cucreMy BeHTmisuu — 10000 uacTuiy/m’; KOHIEHTpaMs NBLUIH, [0-
CTyHarole B TNOMEMIEHUE TaKK€ 4YE€pe3 BEHTWISALHMOHHYI) CHCTEMY, COCTABIISET
6000 yacTu1y/M>; IHTEHCUBHOCTh SMHUCCUM OTPHIATENBHBIX, TOJ0KUTENBHBIX M TIBLIN

Oc=T7- 107 wacTryc, 0, =60000 qactuw/c, Qy=22- 10 qacTHIV/C COOTBETCTBEH-

Ho. CiienyeT moA4YepKHyTh, YTO B JAHHOM 3aJladye pacCMATPUBAETCA MEPHUOANYECKOE
JENCTBUE MOHMU3ATOPA, TO €CTh IMUCCHs OTPULIATEIIbHBIX HOHOB OCYLIECTBIISIETCS HA
BpEMEHHBIX MpoMexyTkax (puc. 2) [0 — t;], [t2 — t3], [t4 — ts] u T.n. Ha BpemeHHBIX
uHTEpBanax [t — t] [t3 — t4] MOHM3ATOP HE OCylIeCTBIsAET AMuUccHUIo. 1Ipu pacuerax
HPUHATO, YTO BBIOPOC OCYILIECTBIISIETCSI B TEUEHUE TPEX MUHYT, Jlajiee Ha MHTEpBaie
3 — 10 MMHYT SMHCCUU OTPULIATENBHBIX MOHOB HET, 3aT€EM CHOBA OCYIECTBISAETCA
BBIOPOC U T.JI., TO €ECTh MOJIETUPYETCS CIOKHASL pealbHasi CUTYaLHsl.
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Puc. 2. BpemeHHbIe NPOMEKYTKH IMUCCUH OTPULIATEIbHBIX HOHOB
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PesynpTaThl pacuera JMHAMHKHA KOHIICHTPAIMHM OTPHIATCIIBHBIX a3pOHMOHOB
MOKa3aHbl B Ta0IT. 1.

Taomumg 1
JlnHaMpKa KOHIIEHTPAIIUHA OTPHUIATEIbLHBIX a3POMOHOB B IIOMEIIICHUH

t, CeK 30 60 180 480
c, gactun/m’ 0,18-10" 0,39-10" 0,11-10" 0,99-10"

t, CeK 543 597 708 720
c, yacturym’ 0,95-10" 0,92-10' 0,15-10"! 0,16-10"

Ecnu npuHSITH BO BHUMAHKE, YTO COTJIACHO UMEIOIIMMCS HOpMaM, MUHUMAaJ b-
HOEC 3HAYCHHME KOHIIEHTPAIlUM OTPHUIATEIbHBIX a’pOMOHOB cocTapisier 600 ua-
cTuL/cM’, a MakcuManbHoe 3HaueHue 50000 uactui/cM®, To, kak CIEAYET U3 aHaIu3a
JTAHHBIX, TPEACTABICHHBIX B Ta0d. 1, B MOMEIICHUH OOECIeYHBAIOTCS TPeOyeMbIe
HOPMAaTHUBBI KOHIICHTPAIIUU OTPUIIATEIHHBIX a9POHMOHOB.

B 3akmrodenne oTMeTHM, 4TO IS pacyeTa 3aJadd Ha Oasze pa3paboTaHHOI
YUCJICHHOW MO eIu ocTaBsieT nopsaka 0,5 ceKkyH/ibl KOMIIbIOTEPHOTO BPEMEHH.

BoiBoabl. PaccMoTpena HOBast YMCII€HHAs MOJ1€JIb, MTO3BOJISIIONIAsT OTIEPATUBHO
PaCCUMTHIBATh KOHIIEHTPAIIMIO a9POMOHOB B MOMEIIEHUH TTPU UCKYCCTBEHHON MOH3a-
MK Bo3yXa. Mojiesb MO3BOJISIET YUE€CTh UMITYJILCHBIN PEXUM PadOThl HOHU3ATOPOB.
JlanpHelee pa3BUTHE MOJEIU CIEAYET MPOBOAUTH B HAMpPABICHUU CO3/IaHUSI TIPO-
CTPaHCTBEHHOM YMCIICHHOW MO/ MTPOTHO3a a3POMOHHOI'0 PEeKHUMa B TIOMEIICHHUSX.
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