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OOCTIIKEHHA AKOCTI MNMOBITPA BUPOBHUYUX TMPAMILWEHDb Y
BNCOTHNX BYAIBIAX 3A AEPOIOHHUM CK/TAOOM

O. €. JlanwwuH, JOKT. TexH. HayK (KpuBOpi3bKWIA TEXHIYHWIA YHIBEPCUTET),
1. O. JleBYeHKO, KaHf. eKoH. HayK (HTYY «KI1l»)

MccnefoBaHO — M3MEHEHMe a3pOMOHHOTO COCTaBa BO3dyXa B MPOM3BOACTBEHHbIX
MOMELLEHNSIX C KOHAMUMOHEPAMM PasHbIX KOHCTPYKUMA. OnpeaeneHbl (OYHKUMM  AWHAMUKM
KOHLUEHTpauniA aspovoHOB B 3aBUCMMOCTW OT BbICOTbl CTPOEHUS M [/IMHbI BO3[4yX0BOAA.
PeKoMeH10BaHbl MeTO0/jbl HOPManM3aLun aspoYoOHHOTO COCTaBa BO3ayXa.

KntoueBble CNoBa: NOHW3aLMS, KOHAULMOHMPOBAHWE, BEHTUNSALIMS.

[Jocnifg>eHo 3MiHW aepoiOHHOr0 CKiagy MoBITPA Yy BUPOOHWYMX MPUMILLEHHAX 3
KOHAWLiOHepaMmn Pi3HUX KOHCTPYKLiA. Bu3HayeHO (oyHKLiT AMHAMIKM KOHUEHTpaLiii aepoioHiB B
3a1eXKHOCTI Bif BUCOTM OyAiBni Ta AOBXKMHU NOBITPoBOAYy. HafaHo pekoMeHaaLii LWoa0 MeTogiB
HOpMai3aLlii aepoioHHOro cKiagy nosiTps.

KntoyoBi cnosa: ioHi3aLis, KOHAMLIOBAHHA, BEHTUNALIA.

The changes of aeroionic composition of air in production areas with the conditioners of
different constructions are investigated. The functions of dynamics of aeroions concentrations
depending on the height of building and on the length of fresh air duct are determined.
Recommendations for the methods of normalization of aeroionic composition of air are given.

Key words: ionization, conditioning, ventilation.

MocTaHOBKa 3afadvi. AepoiOHHWIA CcKnaf MNOBITPA € OAHWMM 3 T[OJIOBHUX
MOKa3HMKIB oro fkocTi [1, 2]. B ocTaHHi poKM NUTaHHIO MiATPUMAHHSA HaneXXHUX
KOHUEHTpaLiA aepoioHiB 060X MONAPHOCTEM Yy  BUPOOHMUMUX  MPUMILLEHHAX
NpUAINAeTbCA 3HayHa yBara. Lle 00ymMOB/IEHO $K MOTIPLIEHHAM aTMOCHEPHOro
noBiTpsa (0co6nMBO y Meranonicax), Tak I SKICHAMM Ta KifIbKICHAMW 3MiHamn y
TexXHonoriyHomy obnafHaHHI Ha NigNpPUEMCTBaXx.

B Toi ke yac (hakTU4YHI AaHi Npo Lei napameTp, a TakoX 3acobu 1oro
NiATPMMAaHHA Ha HOpPMaTMBHOMY pPIiBHI fAewo 3acTapiiM 1 He BIAMNOBILAKOTbL
Cy4YacHOMY PiBHIO NpaLeoxopoHHUX 3axofiB [3, 4]. Lle cnoHykano fo npoBefeHHs
AOCNiAKeHb 3 i0HI3auii MoBITPS, MPOCTOPOBOrO PO3MOAINY aepoioHIB Ta MeTOAIB
HopManizauil X KOHUeHTpauiin. OpfHak OinblWiCTb 3 HUX BUKOHaHI abo B
nabopatopHux ymoBax (TecToBMX MNpUMILEHHAX) [5], abo focnigpkyroTb (HaBiTb
PEKaMytoTb) OKpeMi MPUCTPOT 10Hi3auii nosiTpa [6, 7] 6e3 HagaHHA (haKTUUYHUX
[aHKX Mpo cKnag nosiTpst y NPUMILLEHHAX KOHKPETHOro MpU3HaYeHHs Ta AUHaMiKu
3MiH KOHLIeHTpaLiT aepoioHIB 3a/1eXXHO Bif CKagy BWKOPUCTOBYBaHMX TEXHIYHMX
3ac06iB, CUCTEM KOHAWLiOBaHHS MOBITPSA TOLLO.

dyHaameHTaNbHe JocnigpkeHHA [8] cTocyeTbCA i0Hi3auii NoBITPA BHACMIA0K
(DYHKUiIOHYBaHHS LIeHTpasi3oBaHOI CMCTEMU MOBITPOMIArOoTOBKKU, a npaus [9] — B
OCHOBHOMY pO3PaxyHKOBUX MEeTO/iB BW3HAYEHHSI Ta NPOrHO3yBaHHSA aepOiOHHOrO
CKnagy noBiTPsi BUPOOHNYMX MPUMILLIEHD.

TeH/eHLiE0 OCTaHHIX POKIB € 36i/bleHHA BUCOTHOCTI OydiBenb Ta Cnopya,
L0 CTBOPKE MeBHI TpyAHOWi WOAO0 NIATPUMAHHA AKOCTI MOBITPA B YCIX
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NPUMILLEHHAX, He3aneXHOo Bifg nosepxy [8]. Lie obymoBneHo, B nepuly 4epry,
3MiHOK KOHCTPYKLiA MOBITPOBOAIB BEHTUNALIMHMX CUCTEM, BMMB SAKUX Ha
aepoioOHHWIA CKNag NnoBiTPSA € HEOAHO3HAYHUM i NOTPebYeE 3’ACYBaHHS.

Ha uel vac y O6inbwocti poboumx npuMilleHb (NpUHaNMHI  OiCHOMo
NMPU3HAYeHHs) BCTAHOB/IEHI aBTOHOMHI CUCTEMW KOHAULIIOHYBaHHS, BIM/IMB SIKMX Ha
aepoiOHHUI CKnaf NoBITPA He AOCMi[KYyBaBCA, X04a € BaX/IMBOK /1aHKOK Mpw
(hopMyBaHHI opraHi3auiiHO-TEXHIUYHMX 3aX0/iB 3 NiABULLEHHS PiBHS OXOPOHKU npaLi.
Y nonepeaHin po6oTi [10] 6yno po3po6seHO METOANKY BU3HAYEHHS KOHLIEHTPALLii
aepoioHIB Y BUPOOHUYMX MPUMILLEHHSA, fKa € HEBIJ’EMHOK CKNafoBOK TaKMX
AOCNiKeHb, WO A03BOMAMNO MIABULIMTM LOCTOBIPHICTb OTPUMYBaHUX AaHMX Ta
3MEHLUMTU 06CATN POBIT MPU IX BUKOHAHHI.

MeTo po60TU € BU3HAYEHHS KOHLIEHTPALLiA aePOIOHIB Y Pi3HUX BUPOBHUYMX
MNPUMILLEHHAX,  AOCNIMKEHHA TX 3MIH  BHacnifoK BMAWBY  TEXHO/ONIYHOIo
obnagHaHHA | CUCTEM BEHTUAAUIT Ta KOHAMLIKOBAHHSA, HafaHHA MNpPakTUYHMX,
HayKOBO OOIPYHTOBaHMX PeKOMeHAauil LWoao HopMmanisauii aepoioHHOro cknamy
noBiTps.

Bu3HaueHHs KOHLIEHTPALin aepoioHIB Y NOBITPI BUPOOHUUMX MPUMILLEHb Ta
NPOAYKTUBHOCTI iX [kepen (abo BNAMBY [Kepen AeioHi3auil) Mae feski
0Cc06/IMBOCTI. HaBiTb Cy4yacCHi MiYNIbHUKA aepoioHIB MaroTb BefMKi  BiJHOCHI
noxunbkn sumiptoBaHb (80 3 Ab). Tak, AN BUKOPWUCTOBYBAHOIrO Hamu NivnIbHUKA
Candmp-3K noxmbka ctaHoBUTb 40 %. Lle BMMarae 3Ha4yHOI Ki/ibKOCTi BMMIptOBaHb
ANA OTPUMAHHA AOCTOBIPHMX AaHuX. 3rigHO 3 IHCTPYKLIE 3 eKcnyatauii npunagy
OfHe BMMIpIOBaHHA CKAJaETbCA 3 BM3HAYEHHSA CepefHbOro 3HayeHHs A1 KOXXHOI
nonapHocTi  3a 15-20 nokasamu. MakcumasibHe |1 MiHIMa/lbHe  3HAYeHHS
BIAKMAAKOTLCS.

Byno nposegeHe 06CTEXeHHA MPUMILLEHb 3i CTe/IbOBUMMW, HACTIHHUMK Ta
BIKOHHUMW KOHAMULIOHEPaMW. Y Ci BOHM NpautoBann y CriiT-pexxumi.

BuvKopucTaHHA came TakMX CUCTEM, MpUHaiMMHI y M. KueBi, 06ymoBneHe
He3a/l0Bi/IbHOK AKICTIO MOBITPSA Yy 6araTboX MicuUsX. BUMiptOBaHHSA KOHLIEHTpaLLil
aepoioHiB y340BX np. Nepemoru, Byn. ApTema Ta By/. bopLuariBCbKoi nokasanm, o
MOBITPSA MPaKTUYHO AeiOHI30BaHE (HWXKYe MeXi YyTAMBOCTI nmpunagy). Y Takumx
YMOBaxX MOBITPA B MPUMILLEHHAX, HaBiTb 38 YMOBW BIACYTHOCTI BEHTUAALIT, Mae
Habarato NPUAHATHIWWIA CcKnal 4epe3 Oro iOHI3aLilo 3a paxyHOK MPUPOAHOT
pafioakTMBHOCTI By aiBe/IbHUX MaTepiasis.

JocnipkeHHs nokasanu, Wwo Ha BigcTaHi 300-500 M Big aBTOMaricTpanei
CUTyauisd [ewo MoninwyeTbCs, ane 3alMWAaETbCa He 30BCIM  3a0Bi/IbHOLO.
Pe3ynbTaTv BUMIpIOBaHHS KOHLEHTPALi/A aepoioHiB y aTMocgepHOMY MOBITPI Ta B
npumiLLeHHi (Byn. Basinosux, m. Knis ) HaBegeHi y Tabn. 1.

Mpn ubomy KoegilieHT nongapHocTi M ansa atMoChepHOro noBiTPsA CTaHOBUTL
0,05, a ans npumiweHHa — 0,03 (3a Hopmamu Big —0,05 go 0,05).

AHaniz oTpUMaHUX AaHUX CBIAYUTL, WO 3a HOPMa/bHOI MONAPHOCTI
KOHLeHTpaLil aepoioHIB Yy aTMOCHepHOMY NOBITPI HUXKYI 38 MIHIMa/IbHO AONYCTUMI
(N” = 600 cM™, n* — 400 cM™®). Y NpUMILLEHHi BOHW 3af0Bi/bHI, NPOTe KoediLieHT
MONAPHOCTI He BIAMNOBIAaE HOPMAaTUBHOMY 3HAYEHHIO.
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Tabnuug 1. PiBHI aepoioHi3aLii B aTMOC(epHOMY MOBITPI Ta 3a4MHEHOMY

MPUMILLEHHI
No KoHLeHTpauis ioHIiB y NOBITPI KoHLeHTpaLis ioHIB y
BUMipHOBaHHSA NPUMILLIEHHI
n- n* n n*
1 390 130 480 480
2 310 120 540 460
3 470 40 500 490
4 400 90 530 480
5 310 140 550 510
6 400 110 530 590
7 290 110 550 460
8 420 140 530 560
9 290 70 550 510
10 310 150 480 480
11 260 60 550 540
12 220 140 620 580
13 330 120 660 600
14 330 160 680 650
15 440 230 620 560
Neep 345 120 560 530

Y Takux ymoBax NpvpoaHa BEHTUNALIS He Ja€ MO3UTUBHOIO edieKTy, asie BOHa
HeoOXifHa AN9 BUAAIEHHA 3 MOBITPSA MPUMILLEHb BYINEKUCIONO rasy Ta iHWKMX
LWKIAIMBUAX AOMILIOK. BanmBuMm € NIATPUMAHHA Yy MPUMILLEHHI HEeobXigHOro
IOHHOro GanaHcy, a TakoXX HOPMaTMBHOI Temnepatypu. HAK 3a3Hayvanocs, BigOMOCTI
NPo BMMB KOHAWLIOHEPIB Ha aepOIOHHWIA CKnaf NOBITPS BiACYTHI.

[MonepeaHi fOCNiIKEHHSA 3MiH aepPOIOHOHHOMO CK/ady MoBITPA Y NPUMILLEHHS
BHACNIf0K (hYHKLIOHYBaHHA KOHAMLIOHEPIB Pi3HMX KOHCTPYKLI HaBefeHO B Tabn. 2.

Tabnuus 2. 3MiHa KOHUEHTpaUiT Ierkmux aepoioHIB Y NPUMILLEEHHSIX 3
KOHAMLIOHepaMK Pi3HUX KOHCTPYKLN

No KoHLeHTpaLisi ioHiB, cM™ KoHLeHTpauis i0HIB 3 npaworymnv
NPUCTPOIO KOH/MLiOHEPOM, CM ™
n- n' M n- n' M
1 510 620 0,10 490 360 -0,15
2 630 740 0,08 420 480 0,07

Lli gaHi cBigyaTb NpPo Te, WO KOHLUEHTPaLiT aepoioHiB 060X MONAPHOCTEN npu
PO6GOTI [ABOX KOHAWULIOHEPIB 3MIHIOKOTLCA MO-Pi3HOMY, He3BaXatouuM Ha Te, LWIO
KOHAULIOHEPN npautoBaiM B OAHAKOBOMY  CM/IT-PeXWMi 3 O[HAKOBOHO
MPOAYKTUBHICTIO. Lle MOXHa MNOACHUTM TUM (pakTOM, WO Yy npuctpoi 1 nonari
BEHTWU/IATOPA BUIOTOB/IEHI 3 NOMIIMEPHOrO Matepiany, a B NPUCTPOI 2 BOHW MeTasIeBI.
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[Mpun LbOMY BNMB NPUCTPOLO 1 Binblue BiAMNOBIAAE CYHACHUM TiTIEHIYHUM BUMOTaMm,
Mpo WO CBIAUNTL KOediuieHT nonspHocTi. JlocnifXeHHs cBigyatb, WO SAKICTb
NOBITPS NIABALLYETLCA 3 BMCOTOH. Lle NOACHIOETLCA 30i/bLUEHHAM BifACTaHi Bif
[pKepen feioHi3auil (aBTOMOOIIbHNIA TPAHCMOPT, MW TOLWO) i B LifIOMYy Bignosigae
6apoOMEeTPUYHOMY CMIBBIAHOLLIEHHIO, SIKE Mae eKCrnoHeHUianbHUA Burnsag. Llen
MOKa3HWK € [OCTOBIPHUM AN MNPUMILLEHb, amke BWUXIOAHWA CTaH MOBITPS Y
MPUMILLEHHAX Ha PI3HMX MOBepXax MOBMHEH MaTW OfAHAKOBI 3HauYeHHs 4epes
BUKOPUCTaHHA OAHaKOBWMX OYyAiBe/fibHUX MaTepiasiB, MpoTe 3MIHIOETLCA 3 BMCOTOH
BHACNIAOK IH(iNbTpaLii aTMocgepHOro nosiTps. B Toi »e yac 36i/bLIeHHs LOBXUHM
BEHTUNALIMHMX KaHa/liB MOXe CYTTEBO 3MIHIOBATU aepOiOHHMIA CKiaf NoBITPS, AKe
NofJaeTbCst 06MafHaHHAM MPUMYCOBOIT BEHTUAALIT. 3a/1€XKHOCTI 3MiHN KOHLEHTpaLLil
NErknx HeraTMBHUX aepoiOHIB B 3a/IEXKHOCTI Bif BUCOTU (HOBXWHW KaHany)
HaBefeHO Ha PUCYHKY.

BumiproBaHHA BUKOHYBa/IMCA Y NPOMWCOBIN 6yAaiBni 3 MeTa/leBUM BEHTU/ISA-
UiiHMUM KaHa/loM, Yy SK/A MofdaBasiocs I0OHI30BaHe MOBITPA BiJ KOPOHHOIO
PO3pALHMKa.

Takum YMHOM, MOpsAS 3 MO3UTUBHUM BM/IMBOM CUCTEMW BEHTUAALIT MNOBITPS,
O MOJAETLCA Y BUPOOHWUYI NPUMILLEHHS (BMAANEHHS BYI/IEKUCIONO rasy, nuiny,
aepo30/iB Ta MOAA4Yerd KUCHKO), CMOCTEPIraeTbCAa HEratMBHUI edekT, TOOTO
AeioHi3awis nosiTps.

0 5 10 15 20 25 30 35 40 L, m

3MiHa KOHUeHTpauii HeraTMBHMX aepoiOHIB 3 BWUCOTOH: 1 — y KaHani BeHTUNAUIT;, 2 — Haj
MOBEPXHeto 3eMi

BusHaueHHA MNEBHUX KOHCTAHT A1 CUCTEM BEeHTWUNAUIT, Hanpuknag
KoeiLlieHTa NMOroHHOT feioHi3auii (3HMKEHHSA KOHLEHTpaLiT aepoioHIB Ha OAUHULIIO
[OBXVHW KaHany), MOX/MBe Yy pasi laMiHapHOro NpoTikaHHA NOTOKY MOBITPS, LLO He
3aBXAV € 3[iMICHEHHVM Ha NpaKTuLi Yepe3 HasABHICTb MOBOPOTHUX BY3/1iB KaHaiB.

BeHTUnAWIMHI  KaHanM 3 IHWKWX MaTepianis  (6eTOHHI  KOpobW) MatoTb
HallapyBaHHA MUy, TOBLUMHY AKMX, HABITb 33 YMOB iX NMepioANYHOr0 OUULLEHHS, He
3aBXAN MOXXHA BU3HAUMTU. OOCTEXEHHS BEHTUNATOPIB MOKas3ano, WO HasiTb
CUCTEMM 3 Masiold MPOAYKTMBHICTIO (Hanpuknagd, MNpUCTPIA AN OXONOMKEHHS
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NnepcoHabHNUX KOMIM’HOTEPIB) Aat0Tb Pi3HI MOKa3HWKK 3a PI3HOT 3aruIeHOCTI KaHaniB
BEeHTUIALIT.

JlocBig 06CTeXeHHs 6araTbOX BMPOOGHUYMX MPUMILLEHb, PO3TalLOBaHMX Ha
PI3HMX nosepxax OypiBenb, AOBIB, WO HalbiNbLW AiEBMM METOLOM MiATPUMAHHS
aepoiOHHOr0 cKnagy nosiTPs Y NPUMILLEHHSAX Pi3HOr0 NMPU3HAYEHHS € BUKOPUCTAHHS
KOMOIHOBaHOI  CUCTEMM  MIATPUMKMA  MIKPOKIIMATUYHUX  napameTpis.  [pu
LIeHTpani3oBaHii  CUCTEMI  OUULLEHHA MNOBITPS  [AOUINBHO  BUMKOPUCTOBYBATM
KOHAMLIOHEPW 3 BIZOMUMW NOKa3HMKaMK BMNMBY Ha KOHLUEHTpaLito aepoioHiB. Tak,
KOHAMLIOHEpN 3 MONIMEPHUMM BEHTUNSTOPaMM CNpUAKOTL CcTabinisauii 6anaHcy
HeraTMBHMX Ta MO3UTUBHUX IOHIB 3 Bif’EMHUMM MOKa3HUKaMWN MOMAPHOCTI, WO, Ha
AYMKY NPOBIAHUX FIriEHICTIB, Ma€e MO3UTUBHWIA BNIMB Ha 340PO0B’SA NKOAENA.

3MiHY KOHLIEHTpaLiT aepoioHIB Yy Yaci i MPoCTOpi MOXHA OLIHUTK BMXOASUN 3
PIBHAHHA HENEPEPBHOCTI B OAHOMY HampsAMKY:

an 00°n 0, n-n, , dn
- 9-DO70" +—V,
ot 0ox° g T ox
on _ o _ o
Ae 5, — 3MiHa KOHUEHTPaLi ioHiB 3 YacoM; g — MPOAYKTMBHICTL [kepena ioHis;

D — koeiUieHT AMdys3ii; Ny — BUXIAHA KOHLUEHTpauis 10HIB Yy MPUMILLEHHI; T —

cepefHiln yac XWTTS i0HIB; V — WBNAKICTb MOTOKY NOBITPA B KaHani; X — BIACTaHb
Bif, [pKepena ioHizauii.

) on ) )
Y cTauioHapHOMY BMMNaaKy Y =0, a pewTa NoKasHMKIB MOXKe ByTV BUMIpsSHa

(9, no, V) a6o Bigoma (D, 1). Tak, D mae nopsgok 10° mM?/c i Mano BnAvBae Ha npoLie-
CW MepeHoCy i0HIB, a T AN4 MiHIMa/IbHO A0NYCTUMWUX, ONTUMA/IbHUX | MaKCMMaibHO
[OMYCTUMUX KOHLIEHTPALili Mae 3HadveHHs BignosigHo 1.10° ¢, 1,2:10° ¢ i 1,2 c. Lle
[a€e 3MOry NPUBAN3HO OLIHNTY 3MIHWU KOHLEHTpaLii aepOoioHIB 3 BIACTaHHIO.

BukoHaHi focnigKeHHSA NMOoKasytoTb, L0 B 6aratornoBepxoBux OyaiBnsx SKiCTb
MOBITPS 3a aepOiOHHMM CK/IaA0M CYTTEBO 3a/1IEXKUTb Bif, BUCOTU NMPUMILLEHHA Hap
MOBEPXHEKD 3eMNi i noTpebye pPI3HON0 KOPWUryBaHHA B 3a/1eXKHOCTI Bif LbOro
napameTpa.

BucHoBKwM

1. Po3po6/ieHHs1 Ta BMPOBaPKEHHS MPaLeOXOPOHHMX 3aXOAIB Y BUCOTHUX
BUPOOHUYMX BYAIBNAX | Cnopyaax HeoOXiAHO 3M4IMCHIOBATW 3 YpaxyBaHHAM 3MiHU
aepoioHHOro cKady NnosiTPs 3 BUCOTOHO.

2. 31 30i/IblUEHHAM BWUCOTU BIAOYBatOTLCA [Ba MNPOTUMEXHUX MNPOLECK:
36i/bLUEHHS KOHLIEHTpaLil aepoioHiB y aTMocgepHOMY MOBITPI (NPUHaMHI Y
BE/IMKMX MiCTax) Ta MOro AeioHi3aLlis y LeHTpani3oBaHMX CUCTEMAX BEHTUAALLT.

3. Hopmanizauito aepoioHHOro cknafdy noBiTPS Y BUPOOHUYMX MPUMILLIEHHAX
MOTPIGHO BWKOHYBATW 3 YypaxyBaHHAM (akTUYHOrO CTaHy MOBITPA 3a MeXamu
oyaisni.
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4. HaingouinbHilWmMM MeToAoM MigTPMMaHHA HOPMAaTUBHOI SIKOCTI MOBITPS €
BUKOPUCTAHHA  KOMOGIHOBaHOI  CMCTeMW  MOBITPONIATOTOBKU—BEHTUNAUIT — Ta
KOHANLIOHYBaHHS.

OTpuMaHi  pe3ynbTaTu cBigyatb Mpo Te, WO pPeTesibHUX AOCNIAKEHb
NOTPeOYyrTb 3MiHM CTYNeHs iOHI3auiT MOBITPSA Yy MOBITPOBOAAX, BUKOHAHUX 3 Pi3HUX
MaTepianiB, BMAMB Ha Lei napameTp enekTpmsauii noniMepHMX 034006/10Ba/IbHUX
marepianiB Ta 3a/1i300eTOHHNX BMPOBIB. Lle € npeagmMeToM nofanblumnX AOCNIIKEHD.
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