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PO3POBKA ITPOTPAMHOTI'O 3ABE3NEYEHHS 1151 AHAJII3Y
PO3NOLIEHHSI KOHIEHTPALIT BUI‘€EMHUX AEPOHIB B
MPUMIILEHHSIX 3 HAXWJIEHOIO IJIOIUHOIO

Po3rasiHyTO 3aKOHOMIPHICTH PO3MOBCIOMKEHHS Bil’€MHHX a€pOIOHIB BiJl IITYYHHX HKEPE
aepoioHizanii Ha HaXWICHIH IUIOMIMHI, Ha OCHOBI SKHX pPO3POOJICHO AIrOPUTM aHaJi3y
PO3MOiNeHHsT KOHIEHTpaMii BiJ'€MHUX aepoHIB B IPHMIIIEHHSAX 3 HAXWICHOI IUIONIMHOIO.
BiamoBigHO 10 pO3po0JICHOrO anropuTMy CTBOPEHO MPOrpaMHUil 3acif, sIkMil HampaBieHUil Ha
ABTOMATH3AII0 PO3PAaXyHKy Ta MOOYIOBH COPHATIMBHX U JIOAMHH I30MiHIH KOHLEHTPALl
BiI’€MHUX aepOiOHIB BiANOBIJHO 1O 3aJaHHX IapaMeTpiB npuMimenHs. [n.: 2. bibmiorp.: 10 Ha3B.

KurouoBi ciioBa: anroputm, mporpamHuii 3acid, Bix’€MHI aepoioHH, HAXWIICHA ILIOIIMHA,
Ppo3MoiieHa KOHIEHTPALis B[]’ €MHHUX aepOHiB.

IMocranoBka mpodiemMu Ta aHaji3 Jireparypu. [Ipobnema ouuieHHs
MOBITPS 1 HACHYEHHsI HOTO0 KOPUCHUMH BiI’€MHHMH 10OHAMH Yy NPUMILICHHIX
CTa€ Jeflalli aKTyalbHilo0. J)xepenoM BiJ’€MHUX aepOiOHIB CIyXKaTh IITY4YHI
JDKepesia aepoioHHOTO BHIIPOMiHIOBaHHS — ioHizatopu [1, 2]. Tloctae nuTaHHs
3a0e3neveHHs 331aHoro, BianoBinHo CaHITApHUM eIliIeMiOJIOriYHUM HOpMaM
[3], piBHS KOHIEHTpallii aepOiOHIB y MPUMIIICHHI, SIKE BOJIOJIE HAXHUJICHOIO
wromuHO [4]. Bigomuii crmocid mpoeKTyBaHHS PO3MIMIEHHS OJHOTO JHKepela
AepOIOHIB, SIKMIA 3aCHOBYETHCSI HA TEOMETPUIHOMY METO]Ii MOJeoBaHHA [1, 2,
5, 6]. danuit crmocib € mMano eheKTUBHUM, TaK SK BUKOHYETHCA BPYYHY. Y
3B’SI3KY 3 UM TIOCTAa€ HEOOXITHICTH ¥ po3po0Ili MPOTPaMHOTO MPOAYKTY, SIKHI
JlaB O 3MOT'Yy aBTOMaTH3yBaTH MPOLIEC ITPOCKTYBAHHS.

JociipkeHHsIM  pO3MOAUICHHST KOHUEHTpalii BiJi’€MHHX aepoioHIB Y
BUPOOHMYMX NPUMIIICHHSX MPUCBAYEHO Oarato pobit BizomMux BueHux [1, 2, 4
— 10]. JocmimkeHHs 3aIeXHOCTI KOHIICHTpaIlil aepoioHiB Bix BiacTadi 0
ioHi3aropa Oynau mpoBeaeHI TakumMu BueHuMH, sk A.Jl. UikeBCbKUiA,
CJL KynarypoB Ta iHmmMu. IIuTaHHAM TIPOEKTYBaHHA  PO3MIIICHHS
aepoioHi3aTOpiB y BHPOOHWYMX MPHUMIINICHHAX  IPUCBAYECHA IIOPIBHIHO
HeBeJIMKa KUIbKICTh HayKoBHX poOiT [1, 2, 6], ane 3i 3pocTaHHsIM iHTEpecy 10
npouecy ioHi3auii MOBITPS BHPOOHMYMX 1 MOOYTOBHX NMPUMIMIEHb KUIBKICTH
pobiT y 1bOMYy HampsMKYy 3 KOXXHMM pOKOM 30urbiryerbes. Haykosi
pe3ynbTatd, oTpuMati B pobortax Yypakosa A.f. i Ctpokanp O.B. [1, 2, 5],
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MOCITYKHJIM OCHOBOIO U BUPIIIICHHS 3a1adi BHOOPY MiCIsI YCTAHOBKH IBOX 1
OinmpIie IpKepen aepOoiOHHOTO BHIIPOMIHIOBAaHHA Y TPUMIIICHHSX, B SKUX
HasBHA HaXWICHA IUTOLINHA.

Merta cTaTTi — TPONMOHYETHCA HA OCHOBI OTPUMAHHX MPAKTHYHUX
Pe3yabTATIB HOCIIKCHHS PO3MOIUICHHS KOHIICHTpAIlii aepOioHIB Ha BiJICTaHI
po3po0OUTH TporpaMHEe 3a0e3MCUCHHS I aBTOMATHU3AIlil PO3paxyHKy Ta
noOyJOBH CHPUATIMBUX JUIA JIFOMWHHU 130JiHIA KOHICHTpALii BiJ’ €MHHX
AepoiOHIB BIMOBIAHO 10 3aJaHUX TapaMeTpiB MPUMILICHHS.

3aKkoHOMIpHICTH  PO3MOBCIOMKEHHS  BiI’€MHHX aepoioHiB Ha
HaXWJIeHii IO HI Bij INTYYHHX JKepeJt aepoioHHOT0
BUNIPOMiHIOBaHHS. [0 MpUMIlLIEHb 3 pO3PaXyHKOBOIO HaXMJICHOIO TIOIINHOIO
BITHOCSATBCS MPHUMIIICHHS, B SKHX MAJIOra Mae€ ACSIKHA KyT HaXWwiy 10
TOPU3OHTANBHOI WIOMMHK (puc. 1): ¥, — rOpU30HTANbHA IUIONIMHA, ! —
MOXWIa TUIONIMHA; 0 — KYT HAaXWIy IUIONIMHU, BIAHOCHO SKOi BEXYTHCS
pospaxyHku (moxwia rommna); N — meHTp aepoionizaropa; 4’ — TOuKa,

IHITMICHTHA 3a/1aHiH 130JIiHI1 KOHIICHTpALii Bl €MHHUX aepO(OHiB.

Puc. 1. [TonoxxeHHs JKeperia aepOoiOHHOTO BUIIPOMIHIOBAHHS 1 HAXUJICHOT TUIOIIMHHI

BpaxoByroun 3aKk0H po3nOIiIeHHS KOHIICHTPAIii BiJl’ €MHIX acpOioHIB Ha
TOPU3OHTANBHIH TUTOIIMHL Bi OJTHOTO JoKepena aepoiOHHOTO
BunpominioBanus [1, 2, 5] i KyT HaXuITy o pO3paxyHKOBOT IJIOIIHMHU, PIBHIHHS
BU3HAYCHHS BEJIMYMHH KOHIICHTPAIii aepOiOHIB B TOYIIi, IHIMIACHTHIN 3aMaHil
130JTiHIT KOHIIEHTpAIIil a¢pOiOHIB, Ma€ BUTIIS:

n = 712 2—2xtgoc ’ (l)
a(r)"+b

Je N’ — KOHIIEHTpAIlisl aepOiOHIB B PO3PAXYHKOBi TOUI[l HA HAXWJICHIH
IoIuHi, ion/cm?;
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r' — Bigcrame Bim JoKependa  acpoiOHHOTO BHUIIPOMIHIOBAHHS 10
PO3paxyHKOBOI TOYKU Ha HAXWJICHIN TUIOIIHHI, M;
@ — KyT HaXuJly pO3paxyHKOBOI IUIOIMHY BiIHOCHO FOPU30HTANILHOT, *;
X — KOOpIMHATA MPOEKIii EHTPY PKepera aepOiOHHOT'0 BUIIPOMIHIOBaHHS
Ha HaxXWIEHIH IUIOIIHHI, M;
a, b — mocriitai koedirienTH.

AaropuT™M  aBTOMaTu3anii  mpouecy — NPOEKTYBaHHA  Micus
po3TamyBaHHSl JiKepeJl A€POiOHHOr0 BHINPOMIHIOBaHHS. 3 METOHO
aBTOMaTH3alii PO3paxyHKIB MPOMOHYEThCS HA 0a3l MareMaTUYHHX DPiBHSHb
po3poOUTH CHUCTEMY KOMITIOTEPHOTO aHANli3y PO3MOIiNIEHHS KOHICHTpAMii
BiJl’€MHHX aepOiOHIB BiJl IITYYHUX JKEpPEN aepOiOHHOTO BUIIPOMIHIOBaHHS Ha
HaXWJICHIN IUTONIMHI, fKa Jaja OM 3MOTY BHAABAaTH pPEKOMEHIAMii MO0
KUTBKOCTI JKepell aepOiOHHOTO BHIIPOMIHIOBAHHS, SIKi HEOOXiTHO BCTAHOBUTH
y 3aJaHOMy IIPUMIIICHHI A7 JOCSITHEHHS HOPMOBaHHX IOKa3HHUKIB
AepOiOHHOTO pexxuMy. PileHHs po3risHyTol npodiaeMu nependadae po3pooky
YHIBEPCAILHOI'O METOAY BH3HA4Y€HHS CyMapHOi KOHLIEHTpAIil aepoioHIB Bil
JIEKITBKOX JDKEpEes aepOiOHHOT0 BHUIPOMIHIOBAHHS Yy PO3PaXyHKOBIH TOYIN Ha
HaxWIeHid miomuHi. Takox 101aTKOBO A0 MPOrPaMHOro MPOAYKTY CTABUThCS
YMOBa MOXKJIMBOCTI BUBOAY HAOYHOI KAPTUHH PO3IMOJUICHHS 30H a€POiOHHOTO
koMdopTy i AucKoMpopTy.

BinmoBimHO 10 BCTaHOBIEHUX BUMOT, alTOPUTM POOOTH aBTOMATH3aIlil
NPOEKTYBAaHHA PO3MIMIEHHS JUKEPENT aepOiOHHOTO BHWIIPOMIHIOBAaHHSI Y
NPUMILICHHSIX 3 HAXWJICHOIO IUIONIMHOIO MICTHTH Taki eranu. Ha mepimomy
eTami 3aJaloThCsi TapaMeTpH PEKUMY acpoioHizamii (MakCcUManmbHE |
MiHIMaTbHE JOIyCTHME 3HAYCHHS KOHICHTpAIii aepoioHiB), MapaMeTpu
pobodoro mpuUMileHHs, a caMe MIMPHHA, JOBXKHHA, KyT Haxwiy (y BUIAAKY
TOPU3OHTAJBHOI IUIOMIMHK KYT Haxuily JOpIBHIOE HYJIO) 1 NapaMeTpu
aepoioHizaTopa (cuja BUIPOMIHIOBAaHHS, BUCOTa MiaBicy). [ani BU3HAYAETHCS
3HA4YeHHsS KOHIEHTpalil aepoioHiB BiJl OJHOrO JUKEpela aepoiOHHOIO
BUINIPOMIHIOBaHHS Yy HailBiamaneHimid Bix mxepena touri. Ha HacTymHOMYy
eTari Bii0yBaeThCsI MOPIBHSIHHS MOTOYHUX 3HAUYEHb KOHIIGHTpallii aepoioHiB B
PO3paxyHKOBIH TOYIN 3 HOPMOBAHWM IOKa3HHKaMHU PEXHUMY aepoioHizamii. B
3aJIKHOCTI BiJl OTPUMAaHHX PE3yJIbTATIB Mporpama BHIA€ peKOMeHJamii mpo
KUTBKICTh JUKEpell, SKi HEOOXiJHO BCTAHOBHTH Yy 3aJaHOMY IPHMIIICHHI.
3aBeplIabHUM €TalloM € BMBII Ha €KpaH i30JIiHIM KOHIEHTpAIii aepoioHiB,
SIKi BiIIOBiTAIOTh IPaHUYHUM 3HAYCHHSAM KOHIICHTpAIIi BiJl’ EMHUX aepOiOHiB.

Po3pobka mporpamHoro 3ade3medeHHsi. BpaxoByrwounm o006nacTb
JTOCITI/PKEHHS, TMPOTIOHYETHCS BUPIMIMTH TOCTABJIICHY 3aJady 3a JIOTIOMOTOIO
IHTErpOBAHOTO CepeoBHIa po3po0KH mporpamMHoro 3abesneuenns Delphi7
Ha MOBi mporpamysanHs Delphi, sika Bigpi3Hs€THCsI TPOCTOTOO, MBUIAKICTIO i
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edextuBHicTIO po6oTH. Delphi Mae omuH 3 HaHIIBUANIMX KOMITIIATOPIB, HE
motpeOye MIiAKITIOYEHHS JOJAaTKOBHX Oi0NioTek, Hamae 3pydHHUH, JErKo
po3muproBaHuii 00'ekTHO-OpieHTOBaHUH iHTEpdetic 1o Windows.

Jist 3pydHOCTI cTIouaTKy po3po0iieHo iHTepdelic KopucTyBada, y sIKOMY
po3MimieHi HeoOXigHI KOMIIOHEHTH, a caMme: YOTHPH KOMIpKH IJii BBOIY
rmapaMeTpiB MPHUMIMOICHHSA, pPHCYHOK [UIS BHUBOAY 130JiHIA, KOMipKa
PEKOMEH/IOBAHOI KUTBKOCTI JDKEPEN B 3aJIeKHOCTI BiJl IUIOII MPUMIIICHHS Ta
KHOIIKY, IPH HATUCHEHHI Ha SIKy Oy/le OTPHMMaHO pe3yJbTar.

Pesynbrar  pobOTH  pPO3pOOJICHOTO  MPOTPaMHOTO  3a0e3MedYeHHs
MOKa3aHUK Ha puc. 2. SIK mpuKiIaj, A po3paxyHKy BUKOPHCTAHI Taki BXiJHI
JlaHi: WUpUHa KiMHaTH 6 M, noBkuHa — 10 M, KyT Haxmiy po3paxyHKOBOI
wiomuun 10°, BucoTa miagicy jukepena — 2 M. Y NpaBoMy BiKHI HaJaeThes
aepoiOHHE PO3MOAUICHHS y BUILAAL 130JiHINA KOHIEHTpAIii aepoioHiB, sKe
BINMOBiZa€ BXIGHUM IapaMmeTpaM. BimoOpaxkeHi TITBKH Ti  130MiHIi
KOHIICHTpAIii aepOioHIB, MK SKHMHU 3HAXOIUTHCSI HAHCIPUATIUBIMA poboda
30Ha, 3TIJJHO 3 CaHiTapHO-eImizeMionoriyHnx HopM [3].

NapanveTpV MRUMILSHHS
WMPHHA NRAMILISHHS, M
TloBMHA NPUMILLSHHS, M
KyT Haxany, rpap.
BucoTa nigeicy, wm

N6y ayBaTH i30NiHi

[pMMITKA: WMPKHA NPMMILIEHHS
MEHWE nosmuHuM!

Puc. 2. Pe3ynpraT poO0TH IporpaMul y BUIIISAI 307TiHii KOHIIEHTpALT BiZl OJHOTO
JoKepena

SIkmo mapameTpy IPHUMINICHHS HE JO3BOJIAIOTH BCTAHOBUTH B HBOMY
xoua O ofHE JKepeso, TOOTO BiIOYBAa€TbCA IEPEBUINCHHS 3HAUYCHHS
KOHIIEHTpAI[l aepoioHIB y PO3paxyHKOBIil TOUIl BHIIE JOMYCTHMOI HOPMH,
TOJIi IPOTrPaMHUH MPOAYKT BUIAE BiATIOBITHE OBITOMIICHHSI.

[MopanpmiumM  KpokoM y po3poOmi mporpamHoro 3a0e3neyeHHs
MIPOEKTYBaHHS PO3MIIIEHHA JDKEPElI AaepoiOHHOTO BHUIPOMIHIOBAHHS €
po3poOKka MNpPOrpaMHOTO MOJIYNIO II0 BH3HAUYEHHIO KOOPAMHAT MiCIb
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BCTAaHOBJICHHA JDKEpeNl TIPH pPIi3HOMAHITHHX TeOMETpHYHHX (opMmax
TPUMIIICHHS.

BucHoBkn. VY pe3ynpTaTi BHKOHaHOI pobotm OyB po3poOieHHN
ANTOPHUTM MPOEKTYBAaHHS PO3MIIICHHS JPKEpeT aepOioHHOTO BUIIPOMIHIOBAHHS
y NPUMIIICHHAX 3 HaXWJICHOKO IUIOIIMHO, SIKHH ae 3MOTY aBTOMaTHU3yBaTh
JaHuid mpomec. Ha OCHOBI 3ampoOIIOHOBAHOTO AITOPHTMY pO3pOOIIeHE
nporpamHe 3a0e3NeueHHs, sIKe JJa€ 3MOTy NOoOyIyBaTH 130JiHIT KOHIEHTpalii
BiJl’€MHHMX aepOIiOHIB BIAMOBITHO IO BXIJHHX MapameTpiB. ABTOMAaTH3aIlis
NpoLecy MPOEKTYBaHHS JO3BOJUTh 3HAYHO MiJABHMIIUTH €(QEKTUBHICTH
MPOEKTYBaHHS CHCTEM aepoioHi3alii moOyTOBUX i BUPOOHMYMX NPHUMIIIEHb B
TOMY.

Cnucoxk Jgiteparypu: 1. Cmpoxans O.B. JIochiKeHHS TPOCTOPOBOTO PO3MOIISICHHSI aePOiOHIB B
pobouiii 3omi auxands moauad / O.B. Cmpokans // HaykoBi HoTaTku. Bumyck 22 "CydwacHi
npobiaemMu reoMerpuuHoro mozemoBaHHA". — YactmHa 2. — Jlympk, 2008. — C. 338-343.
2. Cmpokanw O.B. TloGynoBa i3omiuiil Bix aBox mkepen aepoioHiB / O.B. Cmpoxans // Tlpami
THOATY. Ilpuknagna reomMerpis Ta imkeHepHa rpadika. — Memironons, 2008. — T. 37. — Ne 4, —
C. 142-146. 3. CaHUTapHO-TUTHMEHHYECKHE HOPMBI JOIYCTUMBIX YPOBHEH HMOHHM3alMHM BO3IyXa
MPOU3BOJICTBEHHBIX U 00miecTBeHHbIX momerenuit: Caullun Ne 2152-80. — [BBenen B aeiictBue
or 1980. 12.06]. — M.: Muntocr P®, 1980. — 7 c. 4. Yyparos A.Sl. BusHauenus izomiiii
KOHIIEHTpAIlil aepoioHiB Ha moxwiii twionwmHi / A.4. Yypaxos, O.B. Cmpoxans, O.1. Moposzosa
/I Nlpuknagua reomerpist Ta imxeHepHa rpadika. — Menitonons, 2011. — T. 50. — C. 85-89.
5. Yyparos A.A. TlpoekTyBaHHs pO3TAIlyBaHHs JKEPET aepoioHiB B pobOYOMYy MHPOCTOPI
| A.A. Yypaxos, O.B. Iedcenko, O.B. Cmpokans // TIpukinaaHa TeoMeTpis Ta iHKeHepHa rpadika. —
Mernitonons, 2008. — T. 38. — C. 86-88. 6. Cmpokars O.B. T'eomeTpruHEe MOACIIOBAHHS MPOLIECY
PO3MOIIICHHS] HETATHBHUX ACPOIOHIB y 3aKPUTOMY MPOCTOPI: JHCC.... KaHA. TexH.Hayk: 05.01.01
| Cmpoxans Okcana Bixmopisna. — Menitonions, 2010. — 172 ¢. 7. Cmpokans O.B. Onrumizanis
po3MileHHst [pKepen aepoioHHoro BumpoMinioBanHs /| O.B. Cmpoxkans /I Tpaui Taspiiicekoro
JIEp)KABHOTO arpoTEXHOJOTIYHOrO yHiBepcutery. — Memitomons: TJATY, 2011. — T. 50. —
C. 142-145. 8. Krueger A.P. Biological impact of small air ions / A.P. Krueger // Reed — Science.
— 1976. — Ne 16. — P. 1209-1213. 9. Loeb L.B. Basic processes of gaseous electronics / L.B. Loeb
/I Berkeley Ser., Los Angeles: Univ. Calif. Press. — 1980. — P. 1020-1028. 10. Misaki M. Studies
on the atmospheric ion spectrum. I: Procedures of experiments and data analysis / M. Misaki
/I Pap. Meteorol. and Geophys. —1991. — Ne 3. — P. 247-260.

Bibliography (transliterated): 1. Strokan O.V. Doslidzhennya prostorovogo rozpodilennya
aeroioniv V robochiy zoni dihannya lyudin / O.V. Strokan // Naukovi notatki. Vipusk 22 "Suchasni
problemi geometric modelyuvannya”. — Part 2. — Lutsk, 2008. — S. 338-343. 2. Strokan O.V.
Pobudova izoliniy od dvoh jerel aeroioniv / O.V. Strokan // Pratsi TDATU. Prikladnaja geometriya
ta inzhenerna grafika. — Melitopol, 2008. — T. 37. — Ne 4. — S. 142-146. 3. Sanitarno-gigienichni
norms dopustimih urovnej ionizacij vozduha proizvodstvennih i obshestvennh pomeshenij: SanPin
Ne 2152-80. — [Vveden v dejstvie ot 1980. 12.06]. — M.: Minjust RF, 1980. — 7 s. 4. Churakov A.J.
Viznachennya izoliniy kontsentratsii aeroioniv na pohiliy ploschini / A.Y. Churakov, O.V. Strokan,
O.1. Morozova // Prikladnaja geometriya ta inzhenerna grafika. — Melitopol, 2011. — T. 50. — S. 85-
89. 5. Churakov A.J. Proektuvannya roztashuvannya Jerel aeroioniv Vv robochem prostori
[ AY. Churakov, O.V. Ivzhenko, O.V. Strokan I Prikladnaja geometriya ta inzhenerna grafika. —
Melitopol, 2008. — T. 38. — S. 86-88. 6. Strokan O.V. Geometric modelyuvannya processes
rozpodilennya negatively aeroioniv v zakritomu prostori: diss kand. Technical Sciences: 05.01.01

121



ISSN 2079-0031 BecmHuk HTY "XTIN", 2014, N2 62 (1104)

/ Strokan Oksana Viktorivna. — Melitopol, 2010. — 172s. 7. Strokan O.V. Optimizatsiya
rozmischennya Jerel aeroionnogo viprominyuvannya /O.V.Strokan // Pratsi Tavriyskogo
sovereign agrotehnologichnogo universitetu. — Melitopol: TDATU, 2011. — T. 50. — S. 142-145.
8. Krueger A.P. Biological impact of small air ions / A.P. Krueger // Reed — Science. — 1976. —
Ne 16. — S. 1209-1213. 9. Loeb L.B. Basic processes of gaseous electronics / L.B. Loeb // Berkeley
Ser., Los Angeles: Univ. Calif. Press. — 1980. — S. 1020-1028. 10. Misaki M. Studies on the
atmospheric ion spectrum. I: Procedures of experiments and data analysis / M. Misaki // Pap.
Meteorol. and Geophys. — 1991. — Ne 3. — S. 247-260.

Haoiiuuna (received) 10.11.2014

Cmammio npedcmasus O0-p mexH. HAYK, npogh. Menimononbcokoco
deporcasrozo nedazoeiunozo yHisepcumemy Haviouw A.B.

Strokan Oksana, Cand.Sci.Tech, Dotcent

Tavria State Agrotechnological Univercity

Str. B.Khmelnitckij, 18, Melitopol, Ukraine, 72318

Tel. (067)-58-159-47, e-mail: oksana.strokan@yandex.ua

Dubinina Helen, master

Tavria State Agrotechnological Univercity

Str. B.Khmelnitckij, 18, Melitopol, Ukraine, 72318
Tel. (098) 88 08 543, e-mail: alenushka_91@list.ru

122


mailto:oksana.strokan@yandex.ua
mailto:alenushka_91@list.ru

