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Hayionanvnuii mexniunui ynisepcumem Yrpainu «Kuigcoxuii nonimexuiunuii incmumym», Kuis

JOCJIIIKEHHA BIVIMBY CTAINOHAPHUX EJIEKTPUYHUX
TA MATHITHHUX IIOJIIB HA AEPOIOHHUW CKJAJI IIOBITPS
TA MIKPOKJIIMATHUYHI IIOKA3ZHUKHU Y BYAIBJISIX I CIIOPY JAX

Anomauin. EnexmpomazHimui npoyecu CYmMmeso 6HAUBAIOMb HA CMAH aAMMOCEHepHo20 Nosimps.
Heobxiono eusnayumu mexanizmu 63aEMOBNIUBY eNeKIMPUYHUX, MACHIMHUX NOAI6 1 MIKDOKTIMAMUYHUX
NOKA3HUKI8 nogimpsi 6ydisens i cnopyo. Hatlbinbw 6aecomum YuHHUKOM 8NIUSY HA AEPOIOHI3AYiI0 NOGIMPSL
i BIOHOCHY 60/102iCMb € eNeKMPOCMAMUYHI NOJISL, WO YMBOPULUCS BHACTIOOK eleKmpu3ayii noJiMepHUxX
noxkpummis. Buseneno, wo npomscom 0006u Gi00y8aOmMbCsa 3HAYHI 3MIHU KOHYEeHmMpayill aepoioHig y
nogimpi. 3anponoHO8aHO CUCMEMY PIBHSHb, WO ORUCYE 3MIHY KOHYEHmMpayii 1esKux aepoionieé nid i€
eflekmpocmamuunozo noisa. Hasedeno oami wjo0o sminu KOHYeHMpayit 1eeKux He2amusHux aepoioHis
3anedxcHo 6i0 eidcmani 00 Odicepena iouizayii 3a eionocnux eonococmeu 40, 60 ma 70%. Ananiz
CNEeKMPANIbHO20 CKAA0Y MAZSHIMHUX NOI6 V NPUMILWEHHAX DIi3HO20 NPUSHAYEHHS, d MAKONHC Y MiCbKOMY
eeKMPUYHOMY MPAHCROPMI CEIOUUMb NPO HASAGHICMb 3HAYHUX DI6HI6 CMAYIOHAPHUX MACHIMHUX NOJIG,
WO MOJHCYMb CYMMEBO GNIUBAMU HA MIKPOKIIMAMUYHI NOKA3HUKU NOBIMps yepe3 nepepo3nooin
KoHyenmpayii aepoionis piznux 3uaxie. [lompebye po3pobiients KOMIIEKCHA cCucmema Hopmanizayii ycix
@izuunux paxmopie cepedosuwya, Wo 8pPAX0BYE 6NAUE CMAYIOHAPHUX eNeKMPULHUX, MASHIMHUX NOI8 HA
MIKDOKIIMamuyHi NOKA3HUKU cepedosuuya Oyoigeib, CHOpYO, OKpeMUX NPUMIUIEHD.

Kniouosi cnoea: enekmpocmamuyuni nonsn; KOHYeHmMpayis aepoionis; pieHi enekmpuzayii n0eepxou;
MIKpOKNiMamuuHi ROKA3HUKU, HANPYIHCCHICMb

Beryn

JlocmipkeHHS 3 €NIEKTPOMArHiTHOI €KOJIOTii €
OJHAM 3 TIPIOPUTETHUX HATPSMIB TiABUIIEHHS SKOCTI
cepenoBhIla moOCTiHHOTO mnepeOyBanHsa ronei. Lle
CTOCYETBCSI SIK TEPUTOPIM B IJIoMy, Tak OymiBesb
1 CIIOpy[ Ta OKPEMHUX MPUMIIICHb. 3HAYHOIO MipOI0 IIe

00yMOBIICHE CJICKTPOMATHITHUM 3a0pyAHCHHIM
CepeloBUIlla, HE TMOB'SI3aHUM 3  BHUPOOHUYUMH
IIPOIECaMHU. IIpu BOMY BBAXKAE€THCH, 110

€JICKTPOMArHITHI mpolecu abo He BIUIMBAIOTH 30BCIM,
a00 BILIMBAIOTh HE3HAYHUM YMHOM Ha IHII MOKa3HUKH
cepenosuia. YacTKOBO TakKi BILIMBHM PO3IIIAAAIHCS Ha
mI00aTEHOMY PiBHI — y aTMocdepi, 3alUIIalouy 1mo3a
YBarow BIUIMB CJICKTPUYHUX Ta MArHITHUX IOJIB Ha
€KOJIOTIF0 TIPUMIIICHb.

CyuacHuii ctan npoodJjemu

JocnijpkeHHsT OCTaHHIX POKIB CBiA4aTh Ipo
EJICKTPOMAarHiTHAX  IPOIECiB Yy
atMocepi Ha cran armocdeproro mositps [1; 2].
Takuif BIUTMB IIJIKOM JIOTiYHWMA, BPaXOBYIOUH iCTOTHI
KOHIIEHTpalii y TOBITpI 3aps/DKEHUX YACTHHOK —
aepoioHIB Ta  3apsHKEHUX aepo3omiB i

JIpiOHOTUCTICPCHOTO MHITY.

3HAYHUA  BILJIUB

HUMHU

Huska ekcriepuMeHTanbHUX TOCITiKEHb JOBEITH

CYTTEBUH  BIUIMB  EJIEKTPOMATHITHUX  TIOJIB  Ha
KOHIIEHTpaIlii  aepoioHiB y mnpuMimeHasax [3-5].
Busnauenns 3MiH KOHIIEHTpAIlii aepoioHiB

3MIACHIOBANIOCS MEPEBAXKHO 32 JIOTIOMOTOI0 10HI3aTOPIB
MOBITPS 3 BHKOPHCTAHHAM KOPOHHHX pO3psiaiB [6].
Ile He 3aBXIM Ja€ KOPEKTHI pe3yJbTaTH dYepe3 BEIHKi
BHXiHI KOHIICHTpAIlil aepOiOHIB Ta 3HAYHI IPATIEHTH 1X
KOHLICHTpALiii. Oco0mnuBicTIO (opmyBaHHs
aepoiOHHOTO CKJIaIy TOBITPS € TIOCTiiHA TeHepallis
iOHIB B ychbOMY 00 €Mi IIiJl BIUIMBOM IPHUPOJTHHUX
(axTopiB Ta iX nocriitna pexoMOiHais.

JlocnmipKkeHHsT OCTaHHIX POKIB JOBENW 3HAYHUN
BIUIMB  €JEKTPOCTATUYHWX  TOJIB HAa  JUHAMIKY
aepoiOHHOTO cKiany HoBiTps [7]. V pobori [8] mokazaHo
BIUIMB  KOHIICHTpAIlii  acpoioHiB Ha  Koe(illieHTH
KOM(OPTHOCTI CEpe/loBUIIa Ta iX 3aJeKHICTh BiJ
BiTHOCHO1 BOJIOTOCTI Ta TeMIiepaTypy MoBiTps. Bukimkae
iHTEepeC JOoAaTH 10 METOIWKU BU3HAYCHHS KOCQIIi€HTIB
KOM(pOPTHOCTI 3HAYEHD €IEKTPUIHAX Ta MATHITHUX TIOJIIB
y npumimeHHi yu OymiBmi. Ile BuMarae moTMOBHEHHS
HasIBHUX MOJICNICH MO0 JAWHAMIKU acpOiOHHOTO CKIIaIy
noBitpst [9] BigmoBimHUME mMOKasHMKaMH. Jisi LBOTO
HEOOXiJJHO BU3HAYHUTH KPUTHYHI JDKEpeNa eIeKTPUIHUX i
MArHITHHX TIOJIIB Ta OTPUMATH KUIbKICHI JaHi ImIOA0 IX
BIUIMBY Ha MIKPOKJIIMaTH4HI ITapamMeTpH.
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Merta crarTi

MeToro  cTarTi € BU3HAUCHHS ~ MEXaHi3MiB
B3a€EMOBIUIUBY €IIEKTPUYHUX Ta MArHITHUX TOMIB i
MIKpOKITIMAaTHYHUX TTOKa3HHUKIB TIOBITpsT OymiBesb i
Cropy.

BukJiax ocHOBHOTro MaTepiaay

Haii0inpil KpUTHYHMM TOKa3HMKOM BILIMBY Ha
ACPOIOHHUH CKJIaJ/l TIOBITPS € €IEeKTPOCTaTH4HI moJs. Y

OiTBIIOCTI MPUMIIIEeHb BOHU 00yMoBIIEHI
CJIEKTPU3ALI€I0  03700JI0OBaJBHUX  MarepialiB  —
IJIOTOBUX ~ THOKPUTTIB,  CHHTETHMYHHMX  ILHajep,

MarepiayiB MeOJiB TOIIO. 3HAYCHHsI HAINpPY>KEHOCTEH
OUX TIONiB, BUMIPSHUX aBTOpaMH y 0araTtbox
NPUMILICHHSIX PI3HOTO NPHU3HAYEHHS, MalOTh MIMPOKHH
nmiamazoH — Big 1 — 2xkB/M o 25 — 30kB/M 1 3a3Buuaii €
HenependadyBaHuMU. [Ipu IbOMY BIUTHB €JICKTpH3aIlii
MOBEPXOHb Ta KOHLEHTPALill aepoiOHIB € B3a€MHUM, a
came.  aepoioHM 32  BEJIMKUX  KOHICHTpALH
HEUTPAi3yIOTh CTATUYHI 3apsIu MPOTHIICKHUX 3HAKIB,
a eJEeKTPHU30BaHI IOBEPXHI 3MIHIOIOTH IPOCTOPOBI
PO3IOALIH aePOiOHIB Ta iX KOHIICHTPALLi.

PesynbraT  eKCIIEPUMEHTAJIBHUX  JIOCIIHKEHb
MIATBEPDKYIOTBCSI  PO3POOJIEHOI  MaTeMaTHYIHOIO
MOJIEJUTIO JIMHAMIKM aepoiOHHOTO CKJaay IOBITPS B
YMOBax  BIUIMBY  EIEKTPOCTATUYHHX  [OJIB 3
ypaxyBaHHSIM pekoMOiHaIlii i0HIB Ta iX OCimaHHSI Ha
npibHoaucepcHuin mun [5].

L:q-an‘n*-b'n'l\l*-k})ri N_mEn LEn”l
dt r (r+1)>
Ha ed meg, &
N o g-an-BAN - i i N- 2” 021
dt r (r- 1)
Je M Ta N’ — BiMOBIZHO KOHIIEHTpAIlii HEraTUBHUX Ta

MOSHTHBHHUX JIETKHX AacpoioHiB, cM>, ( piBeHB
reHepaiii map JETKHX aepoioHiB, cM ™, o — KoedimieHT
pekombiHanii Jerkux aepoionis; f Ta 7 — koedimieHT
OCaQ/DKEHHS BIAMOBIJIHO HETaTUBHUX Ta IO3WTHBHUX
JIETKHX aepoiOHIB Ha BAXKUX aepoioHaX MpPOTHIICKHOL
nonspuocti; N ta N° — Biamosiamo koHieHTpaii
HETaTHBHMX Ta MNO3MTHBHMX BAKKHX aCPOIOHIB, CM
fo Ta ﬁ0+ — Koe(iIlieHT OCa[pKEHHS  BiJNIOBIIHO
HCTATUBHUX Ta TMO3UTHBHHUX JIETKAX AaCpOiOHIB Ha
HEWUTpanbHUX yacTHHKAX; N — KOHIICHTPAIList HeUTPaTbHIX
qacTHHOK, cM~; W Ta W' — pyXJMBICTH BimmOBiZHO
HETaTUBHUX Ta IO3WTHBHHUX JIETKHUX aepOiOHIB, 3TiTHO
W=1,66cM%(B-c), u*=1,19cm%(B-c); E — HanpyxeHicTs
€JICKTPOCTATUYHOTO TOJIsi Ha Bincrani 1 cm Big #oro
Jokepena, Blem; r —  BigcraHe  Bim  pKepena
IIEKTPOCTATHYHOTO M0N0 JOCTiUKyBaHoro 1cm’
TOBIiTPs, CM; N’y — KOHLEHTpAIlisl JIErKUX MO3MTHBHUX
aepoioniB y o06'emi 1 cM’, mo CyMikHHIT 3
JIOCTIDKYBaHUM 3 OOKY JDKepenia eJIeKTPOCTATHIHOTO
oMs, CM>; N4y — KOHIEHTPALs JIETKHX HEraTHBHHUX
aepoioniB y o06'emi 1 cM>, mo CyMikHHIT 3

JMOCTIKYBaHUM 3 OOKY TIPOTHJISKHHM  JDKEpeIy
€JIEKTPOCTATHYHOTO TOJIH, oM,

. . M En”
B JaHIn CHUCTEM1 PIBHAHb YJICHU —2 Ta
r
+= +
p En .
—2 BpPaxXoOBYIOTb BUAAJICHHSA JICTKHUX aC€poOl1OHIB 3

r

00‘eMy TIOBITpS, IO PO3MNISNAETHCS, IIiJ] BIUTMBOM

enekTpuyHoro moss. OgHOYacHO 3 TIpolecaMu
BUJAJIEHHS JIETKUX aepoioHiB i BILJINBOM
CJICKTPUYHOTO TOJs OyIOyThb TaKOX BimOyBaTHCS
MPOIIECH  HAIXOMKEHHS  JIETKUX  aepoioHIB Yy

JIOCHIKYBaHUH 00‘€M TIOBITPS M BIUIMBOM TOTO 3K
CJICKTPUYHOTO TOJNS i3 CyMDKHHUX o0‘emiB. Jlis
BpaxyBaHHS [UX IPOLECIB y cucteMy piBHsAHB (1) Oyim
. m EITr+1 I’ﬁ- En:— 1
JIOJIaH1 YICHU (r+ 1)2 Ta (r- 1)2
Crin 3a3Ha4UTH, M0 y BUITAIKY Jdii HETaTHBHOTO
€JICKTPOCTATHYHOTO TIOJSI Ha JIETKI aepoioHM TMepine
piBHAHHS Oyjne OnMCyBaTH AWHAMIKY KOHLICHTpaLiil
MTO3UTUBHUX a€POiOHIB, a Ipyre — HETaTUBHUX.
Cucrema piBasab (1) € 3araJbHAM BHPa3oM, IO
oIucye 3MiHY KOHIEHTpalii JIETKUX aepOioHiB Mif Ii€r0
€JIEKTPOCTATUYHOTO TOJISA, OJIHAK IPH PO3PaxXyHKY
KOHIIEHTpaIllii Ha Bifctani 1 cM BoHa Oyje MaTw iHIIHAN
BUTJIS, OCKUIBKM HE Oyle MaTH Miclie HAaJXOKCHHS
MO3UTUBHUX aepoioHIB 3 00Ky JoKkepena

Enr 1
€IEKTPOCTATUYHOTO IO r TOMY

KOHIIEHTpAIlis JEeTKUX acpoioHiB Ha BiacTaHi 1 cMm Bix
JDKepela eNEKTPOCTATUYHOTO MMOJisi OyAe OMHCYBATHUCS
CUCTEMOIO PiBHSHB!

L—q_ an n -bn N+ b)n N_@ %

dt r (r+ 1)?
Har ni En” @
quq- ann - b N - N-——

VY Toi1 ke Jac sk piBHI €NEeKTPOMAarHiTHHX ITOJIB,
TaK 1 KOHIICHTpALlii aepOiOHIB 3aeXKaTh BiJ BiIHOCHOI
BOJIOTOCTI TOBITpPsI, SIKa, B CBOKO YEpry, 3aJIC)KUTh BiJ
temrieparypu. OCTaHHE AaBHO BiTOMO 1 He TOTpedye
MOSICHEHb. Pe3yJbTaTH EKCICPUMEHTIB IOA0 BIUIUBY
BiJTHOCHOI BOJIOTOCTI MOBITPS HAa 3MiHM KOHIIGHTpAIiit
JIETKUX aepoioHiB HaBeJCHO Ha puc. 1.

PiBHi emexTpu3amii TOBEPXOHb 3allekaTh Bif
CJIEKTPUYHKUX BJACTHUBOCTEH TMOBITPA, SIKi, B CBOIO
4epry, 3aJeKarTh Bil MIKpOKIIMATHYHHUX [TOKa3HUKIB!

1 de 1 de

K, = VKL K, =~0G—, Ma

€ dT € dF

ne Kr — rtemmeparyphuil KoedilieHT aAieneKTpuaHOl
npoHUKHOCTI; Kp — 0apuunuii koedilieHT IieaeKTpuIHOT
NPOHUKHOCTI; € — JieJeKTPUYHa MPOHHUKHICTH IOBITPS;
T —Temmiepatypa; P —aTMocdepHuii THCK.
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Pucynok 1 —3minu konyenmpayiti 1ecKux He2camueHux
aepoionis 6i0 giocmani 00 ddxcepena ioHizayii 3a 6iOHOCHUX
sonozocmeit 40, 60ma 70%

BTiM, ocTaHHS 3aJI€KHICTh € HEKPUTHIHOIO 3 TOUKH
30py OXOPOHHM IIparli Ta €KOJOTii MPHUMIIIEeHb, a BIUTHB
TEMIIePATYPH € ICTOTHUM 4epe3 1l 3HAUHI KOJIMBAHHS:

K_[T

e=e T .
[ligBumieHHss  BOJOTOCTI  CHPUYMHSE  3HAYHE
3pOCTaHHA TIMHTOMOi MPOBIAHOCTI TOBITPA O Ta

3HIDKCHHS HOTO JIieNeKTpHYHOT MIIHOCTI (CTIHKICTh 10
SNICKTPHYIHOTO MpOoOUTTS). BIUIMB 1mMX HOKa3HHKIB Ha
HaTpy>KEHOCT1 CTCKTPUYHUX TIOJTiB MOXHA
MPOUTIOCTPYBATH, BUKOPHCTOBYIOUH BiJJOMY €MITIpUYHY
¢opmyny Ilika i OKpeMoro TpPOBITHWKA, SKa
BHUKOPUCTOBYETECS JUI1 PO3PAXyHKIB IPOAYKTUBHOCTI
a0COJIOTHOT O17IBIIOCTI 10HI3aTOPIB MOBITPSL:

.
Pzﬂ[ﬂf +25) —Otﬂu—uk)ZELo‘5.
8 d

ne P — BTpaTh MNOTYXHOCTI Ha KOPOHHI pPO3PSIM;
0 — ryctuHa moBiTps; f — yactoTa eneKTpocTpymy;
o — pamiyc OKpeMoro mpoBianuka;, d — BifCTaHb MiX
nporamu; U — wmampyra y gpoti; Ux — Hampyra
BUHHUKHEHHS KOPOHHOTO PO3pSAAYy 1 OOYHMCIIOETBCS 3a
(dopmyioro:

Uy = 2l2[d$[|hiﬁm,
r0
ne M —koedirient moroau (st cyxoro mositpst m=1,
JUTSL BOJIOTOTO M=2).
3 HaBeAEHUX CIHIBBIAHOIIEHb BHU3HAYACTHCS
HATPYXKEHICTh EJICKTPUYHOTO TOJIA Y CTAlliOHAPHOMY

PEKHMI:

1 P
E=———|—,

21RId R

a 0
ne O, — (dakTuyHa eNEKTPOIPOBIMHICTH MOBITPS 3a
IaHuX YMOB; Ry — enexTpuuHWi oOmip NWITiHIpA,
KOaKCiaJbHOTO TPOBiHKUKA paaiycoM R i goBxkuHOIO |.
3a3Buyai HaBEICHUH TpUKJIaJ Mae
UTIOCTpaTUBHUM ~ Xapaktep. Y  HbOMY  (aKTHYHO

pO3TIIANAEThCS MUTIHAPUIHAA KOHJEHCATOP, OIHI€I0

OOKJIATUHKOIO SIKOTO € ENEKTPUYHHH JApIT, BTIM
aHaJIOTIYHAa KapTHUHA CIIOCTEPIra€ThCs 1 M TUTACKOL
3aps/pKeHOT  moBepxHi. Y OyIb-IKOMy  BHIAIKy
CJIEKTPUYHE T10JI€ € PUYNHOIO Apelidy aepoioHiB, SIKUH
i ABHUIY€ETHCA 31 3pOCTaHHAM HampyskeHocTi noist. [Ipu
IBOMY MIKPOPO3PSAM  BiAIrpaloTh  JBOSIKY  POJIb,
aHANIOTIYHY Jii KOPOHHOTO 10HI3aTOpa: TeHEePYHUYH
i0HM, BOHHM OJHOYACHO TEHEPYIOTh HermependadyBaHy
KibKicTs 030HY (Os) Ta cronyk azoty (NO).

Edexr BIUIMBY eNEeKTPUYHOTO MOJIsl HA aepOiOHHHUN

CKJIaJ TIOBITPSI NPOSIBIAETHCS 1 HA TNI00AJIBHOMY PiBHI,
T00TO y aTmMocdepi.
B ocranHi poku QaxiBuAMH 3 EJIEKTPOMArHiTHOL
Oe3IeKy Ta eNeKTPOMarHiTHoi exosorii Gararo yBaru
MPUIUIIETECS BIUIMBY 3MiH TEOMAarHiTHOTO MO Ha
3nopos’st mromed [10; 11). PesymbratoM moCHiIKeHb
OyJ10 BBEJICHHS y JiI0 MDXXHAPOJHOTO HOPMAaTHBY ILOJO
JIOMYCTHMOTO 3HMXKEHHSI HAMpPY)KEHOCTI [€OMAarHiTHOTO
mosst 'y BHpOOHMYMX Ta moOyroBux ymoBax [12].
[Ipoekr aHaANOriYyHOrO  HALIOHAJBHOTO  CTAHAAPTY
po3pobneno i B VYkpaiHi. B TO# ke uac BIUIMBY
€JICKTPUYHOTO TOJIsT 3eMITi Ha JIF0JIeH He TPUIUISIEThCS
JIOCTAaTHBO yBaru. Bimomo, mo 3emis Mae Bix' eMHUN
sapsan [ 310 Ki, a pi3HHIOS TOTEHIIANIB MiX
ioHOC(eporo Ta moBepxHero 3emii craHoBUTh 200 — 250
kB, sk y BenukoMmy cdepuyHOMYy KOHIEHcaTopi. Y
CepenHixX IHMpoTaxX, SIK B YKpaiHi, HaNpPyXeHICTH
€JIEKTPUYHOTO II0JIs1 Ol MOBEpXHI 3eMJli CTaHOBUTH
npubmmsao 130 B/M, 1m0 iCTOTHO BIUTMBAaE Ha
aepoiOHHWH CKJIa] TIOBITPS, a TOYHINIE — Ha 3MiHH
KOHIIEHTpAIlil aepOioHIB Pi3HUX 3HAKIB MPOTATOM JTOOH.
Ile 3'sicoBaHO y pe3ysbTaTi HMPOBEICHHS BIAMOBIIHUX
JIOCTIKeHb. BUMipIOBaHHS BUKOHYBAJINCS Y 3aMiCBKiH
30HI 3 MiHIMaJbHHM BIUTABOM CTOPOHHIX ()aKTOpiB Ha
KOHIICHTpaLil acpoioHiB (puc. 2).

800 " cm-3

700 4
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I NO3UTUBHI
300
* @i HE[ATUBHI
200
100 14—
0 T T T T T T T T tl ropl

0 2 4 6 8101214161820222426

Pucyrnok 2 —/[ob606a dunamixa KoHyenmpayit NO3UMUGHUX
ma He2amueHUx aepoioHie

Ha puc. 2 HaBemeHO OKpeMHi BHIAIOK depe3
3aJICKHICT,  KIUIBKICHMX 3HAYE€Hb BII  BOJIOTOCTI,
TEMIepaTypu  TOINO. BTiM  3aragbHH{d  BUIJISAL
HaBEJICHUX KPUBUX € TUTIOBHIM.
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AHamni3 OTpUMaHWX pe3yNbTATIB CBITYHUTH, IO
HABITh 32 BIJICYTHOCTI JDKEpeIN NeioHi3alii aepoioOHHU#
CKJIaJ TIOBITPS AajeKuil Big onTuManbHOro. [Ipu mbomy
BiIOYBarOTHCS 3HAYHI 3MiHM KOHIICHTpaIlid. ¥ ACHHUN
4yac CIOCTEPIra€ThCs 3HAYHUA BUHOC acpOIOHIB 3a
pPaxyHOK KOHBEKTHBHHMX BHUCXITHHUX IIOTOKIB TOBITPS.
ITicns 3axomy COHI IeH TPOIEC NPHITUHIETHCS 1
BiIOYBa€ThCS 3HAYHE IIJBUIICHHSA KOHIICHTpAILiit
MO3UTHUBHUX aCPOiOHIB, SKi MEPECYBAIOTHCS 32 PAXYHOK
CJICKTPUYHOTO ToNii 'y OIK BiI €MHO 3apsIDKEHOL
moBepxHi 3emui. Lleil GakT € BaKIMBUM 3 TOYKH 30py
3a0e3nedeHHss MIKpOKJIIMAaTHUYHUX YMOB y OymiBILX i
criopynax. Ilpm opranizamii sk TpupoaHOI, TaK i
MIPUMYCOBOi BEHTWJIAII1 MPUMIIIEHb CIIiJlT BpaxOBYBaTH
3MIHM CKJIaJy 3OBHILIIHBOTO TIOBITPS ~ BHACHIJOK
EJIEKTPUIHUX TpoIieciB y aTMocdepi. 3a BUKOPUCTAHHS
MIPUMYCOBOi BEHTWJISII CJII TaKoXX BpaxOBYBaTH
YAaCTKOBY JICIOHI3allil0 TOBITPSI 4Yepe3 eJIEeKTPU3ALio
MTOBEPXOHb MOBITPOITPOBOIIB.

IIpoBeneni aBTOpaMH
CHCKTPAJIBHOTO  CKJany  MAarHiTHUX  IOJiB Yy
MPUMIIICHHSAX PI3HOTO TMPHU3HAYCHHS, a TaKOX Yy
MICBKOMY  €JIKTPUYHOMY  TPAHCIOPTI  TOKa3aJln
HasiBHOCTI 3HAYHMX PIBHIB CTal[lOHAPHUX MAarHiTHUX
nojiiB (KpiM reoMarHiTHOT CkianoBoi). IToXomKeHHS
OUX TIONIB HE € TpeIMeTOM JaHoi cTaTTi, anme ix
HasBHICTh € BCTAaHOBIEHUM (pakToM. Taki moJist MOXKYTh
CYTTEBO BIUTMBATH Ha MIKPOKITIMATHYHI MOKa3HUKHU
TIOBITPST Yepe3 Mepepos3Ioaisl KOHIIEHTpAIlid aepoioHiB
pi3HUX 3HaKiB. 3 QyHIAMEHTAILHUX (i3MYHUX 3aKOHIB
BiJOMO, IO MAarHiTHI [OJISI BIUIMBAIOTh TUIBKH Ha
PYXOMi 3apsi, SKUMU Y HAIIOMY BHIAJIKY € acpOiOHH.

V 3araibHOMy BUIAJIKy

F=qr{v xB),
ne F — cumna, mo BIUMBae Ha 3aps/KCHY YaCTHHKY,
g — 3apsaa gactuHkw; V — i1 mBuakicTs, B — ingykiis
MAar"iTHOIO IOJIS.

Monynb wi€ei crmu

F=qVBsin¢ ,

IOCIIIKEHHS

ne ¢ —xyT mixk BekTopamu Vi B.
Ipuckopenns YACTUHKHU
BUXOISYH 31 CITIBBIHOIIICHHS

PO3paxOBYETHCS,

av
F=mQi—.

dt
Bimomo, mo cynepokcun O, CTaHOBUTH OJIU3BKO
95% HeraTHBHO 3apsKCHUX acpOiOHIB 3 HAMOLIBIIHM
4acoM JKHTTS, TOMY PO3PaxyHOK IIBUIKOCTI Iperdy y
MarHiTHOMy TIOJi BHKOHAa€EMO caMe¢ JUIS HbOTO.
BBakxaeMo #oro ogHoO3apsaIHUM (1,6][019 Ki), a macy
PO3paxyeMo 3i CITIBBIIHOIICHb MOJICKYIIPHO-KIHETUYHOT

M .

Teopii (m ZN—, ne M — momsipua maca; N — ducio
A

Asarajpa).

3a MIBHIKOCTI CIPSMOBAHOTO PyXy TMOBITPSA Yy
npumimenni 0,1 m/c Ta iHIYKOil MardHiTHOro IoJs
1MxTa (UiIKOM peajbHi YMOBH Ui 0GaraTbox
BUPOOHMYMX IPUMIIIIEHB) IPUCKOPEHHS aepOioHiB Oye
cranoButi 0,3 m/c?. TIpu 1BOMY TO3HTHBHI aepoOiOHH
PYXaTUMYThCS y IPOTUIICKHUM OiK.

TakuMm YHMHOM, MU Ma€EMO CYTTEBHUI MEPEPO3ONia
KOHLICHTpALil aepoioHIB MiJ BIUIMBOM MAarHiTHOTO
TOJISI.

PospobGuienns 3arajbHOL MoJeti TaKOro
Mepepo3noIiny, sika 0 J03BOJIMIA OTPUMATH KiIBKICHI
JaHi I TPOTHO3YBAaHHS TPAMIEHTIB KOHIICHTpPAIii
aepoioHiB 000X 3HaKiB, IOCUTH mpoOiemarndHe. lle
MOSICHIOEThCSL BIUIMBOM Ha Liei mapamerp 0aratbox
(dakTopiB — cCHOpsAMOBaHOI IIBUAKOCTI TIOBITps, sKa
3MIHIOETBCSI 32 PAXyHOK HOTO B’ 3KOCTi, TEOMETPUIHUX
napaMeTpiB NPUMILIEHHS, OIHOPIAHOCTI MAarHiTHOTO
MoJisi  TOIIO.

Y miit curyanii, Ha Hamy IyMKY,

,HOIIiJ'ILHI/IM € IMMPpOBECACHHA nomnep e[lHiX
CKCIICPUMCHTAJIbHUX LlOCJIiZ[)KeHL y TCCTOBHUX
HpI/IMiIIIGHHHX 3 MOKJIHBICTIO PperyjaroBaHHA

HeoOXimHMX ToKa3HWKiB. Ile HamacTh QaxTHIHUN
Marepiall I MOJANBIINX Y3araJbHIOIOYHX POOIT Yy

IOMY HampsIMi.
BucHoBknu

1. CramioHapHi eJIEKTPUYHI Ta MarHiTHI HOJA
CYTTEBO BIUIMBAIOTH Ha MIKPOKJIIMAaTHYHI NOKA3HHKH

cepenoBuIia OyamiBenb 1 CHOpPYA Ta  OKpPEMHX
NPUMILIEHB, 10 MOTpPedye PO3pOOICHHS KOMIUIEKCHOT
cucTeMH HopMamizamii  ycix ¢isuuamx  dakTopiB
cepeoBHILA.

2. Haii0inpm BaroMdM YHMHHHKOM BIUIMBY Ha

aepoioHi3alil0 TOBITPS 1 BITHOCHY BOJIOTICTH €
€JICKTPOCTATHYHI TIOJIS, IO YTBOPWJIMCS BHACIIIOK
eJICKTPH3aLlii ITOJIIMEPHUX HOKPHTTIB.

3. 3a HasgBHOCTI NPUMYCOBOi BEHTWIALI 3i
CHpSIMOBaHMM DPYXOM THOBITpPsl CTal[iOHapHI MarHiTHi
nonst (B TOMy 4HMCHi i TPHUPOAHE MATHITHE TMOJeE)

CHPUYHMHSIOTH IIEPEPO3IIOJIIIT AePOiOHIB Pi3HUX 3HAKIB y

TIPUMIIIEHHAX 31 3HAYHUMU rpali€eHTaMu
KOHIIEHTpAITIH.

4. Tlpu BUKOPHUCTAHHI 30BHIITHLOTO
aTMOC(EPHOTO TOBITPS IS  MATPUMAHHS  HOTO
MIKpOKITIMAaTHYHUAX TIOKa3HUKIB CIiJi BpaxOBYBaTH
00O0B1 3MiHU HOTO CKIIATY.

5. Ilotpebye  po3poOsieHHs  IicHa  cxema
(mporpama)  Hopmamizaumii  ¢isuuHHX  (akTOpiB
moOyTOBOrO ~ Ta  BHPOOHHMYOTrO  CEepeloBUINA 3

ypaxyBaHHAM iX B3a€MOBIUIMBY Ta NPIOPUTETHOCTI y
KOKHOMY KOHKPETHOMY BHIAJAKy a00 y THIOBHX
(moi6HKMX) yMOBaXx.
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JleBuenko Jlapuca AjiekceeBHA

Kangunar S5KOHOMHYECKUX HAyK, JOIEHT, TOLEHT Kadeaphl aBTOMATH3AIMU TPOSKTHPOBAHUS YHEPTeTHIECKUX MPOLECCOB H
cucrem, ORCID: 0000-002-7227-9472

Hayuonanvuviii mexnuueckuii yHusepcumem Yxpaunvl «Kuesckuii nonumexnuveckuii uncmumym», Kues

HCCJEJIOBAHUE BJIASHUA CTAIIMOHAPHBIX U MATHUTHBIX MOJIEA HA ADPOMOHHBIN
COCTAB BO31YXA U MUKPOKJIUMATHUYECKHUE IIOKA3ATEJIA B 3JAHUAX U COOPYKEHUAX

Annomayun. DnexmpomazHumnvle NPOYECCbl CYWECHBEHHO BIUAIOM HA COCMOAHUE amMOC@epHo20 B8030yXd.
Heobxooumo onpedenumv mexanusmbl 63aUMOGIUAHUA  INEKMPUUECKUX, MASHUMHBIX NOJel U  MUKDOKIUMAMUYECKUX
noxazameneti 6030yxa 30aHuil u coopyycenuti. Haubonee eecomvim pakmopom 6enusHus HA a9POUOHU3AYUID B030YXA U
OMHOCUMENBHYIO BIAHCHOCMYb AGNAIOMCA INEKMPOCMAMUYEcKue nojid, Komopule 06pas08anuch 6 pesyibmame 1eKmpusayuu
NOUMEPHBIX NOKPbIMULL. Bbisigneno, umo 6 mevenue cymoxk npoucxo0sam sHavumenvHvle UsMeHeHUs KOHYeHmpayuii aspouoHos 6
6030yxe. [lpeonoscena cucmema ypasHenuil, KOmopas. ONUCIBAen U3MEHeHUe KOHYEHMPAYUU 1e2KUX aapOUOH08 Noo Jeticmeuem
anekmpocmamuieckozo nois. Ilpusedenvlt Oanmble NO USMEHEHUIO KOHYEHMPAYUll NecKUX OmpuyamensHbix daspouoHo8 6
3A6UCUMOCIIU  OM  PACCMOAHUA 00 UCMOYHUKA uoHuzayuu npu omuocumenvro eaaxchocmu 40, 60 u 70%. Auanuz
CHEKMPANbHO20 COCMABA MACHUMMHBIX NOJEl 6 NOMEWeHUAX PASTUYHO20 HASHAYEHUS, d MAKXHCE 8 20POOCKOM INEKMPULECKOM
mMpancnopme CEUOEMENbCMBYEN O HAIUYUU 3HAYUMENbHbIX VPOBHEl CMAYUOHAPHBIX MASHUMHBIX NONEl, KOmopvle MO2ym
CYWeCmeeHHo 6IUAMb HA MUKPOKIUMAmMu4eckue nokasamenu 6030yxa yepes nepepacnpeoenenue KOHYEHMpayuti aspouoHos
pasnuunblx 3HaK08. Heobxo0umo paspabomams KOMWIEKCHYIO CUCMeMY HOPMATU3AYUU 6cex (usudeckux akmopos cpeovl,
KOMOpasi yuumvledem 6IusHUe CMAYUOHAPHBIX SJIeKMPUHECKUX, MASHUNHBIX NONel HA MUKPOKIUMAmMu4eckue noKaamenu
cpeobl 30aHUll, COOPYIHCEHUL, OMOETbHBIX NOMEUWeHUI.

Knrwouesote cnosa: neKkmpocmamuieckue noJisa; KOHUeHmpayus a3pouoHos; ypoeHu 3jieKmpusauuu nosepxuocmeﬁ;
MUKPOKIUMAMUYECKUEe noKasameu; uanpﬂafcé'nuocmb
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RESEARCH OF INFLUENCE OF STATIONARY ELECTRIC AND MAGNETIC FIELDSON THE AIR IONS
COMPOSITION OF AIR AND MICRO-CLIMATIC INDICATORSIN BUILDINGS AND CONSTRUCTIONS

Abstract. Feature of formation of the air ions compositidrad is constant generation of ions throughout ttdume under
the influence of natural factors and their constaetombination. The most critical indicator of timapact on the air ions
composition of air are electrostatic fields whicke acaused by the electrization of finishing materipremises (floor covering,
wallpaper, synthetic, materials, furniture, et@he influence of electrization of surfaces andcthrecentration of ions is mutual. The
system of equations was proposed which descrilkeeshginge in the concentration of light air ionsaagpecified distance from the
source of the electrostatic field. Data on chanethe concentration of light negative air ions daging on the distance to the
source of ionization at a relative humidity of 40, and 70% have been presented. Found that duneglay and night there are
significant changes in the concentrations of airsdn the air. Analysis of spectral magnetic figllsooms of different function, as
well as in urban electric transport showed the prese of significant levels of stationary magnegtd$ that could significantly
affect the micro-climatic indicators of air througkdistribution concentrations of air ions of diffat signs. Thus, necessary to
develop the complex system of hormalization gftglsical environmental factors, which is considefisience of stationary electric
and magnetic fields on micro-climatic environmeatgmeters buildings, structures and individual r@om

Keywords. electrostatic fields; the concentration of air ions; levels of electrization of surfaces;, micro-climatic

parameters; tensions
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