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Pedepar:

1. Y nepmomy po3sgini guceprauii IpeacTaBaeHo aHali3 Cy4aCHUX KOHCTPYKLiM NMUJIOBJIOBIIIOBAJILHYX allapariB Ta
OOI'PYHTOBAHO JIOLibHICTh 3aCTOCYBAaHHS MOKPUX [TMJIOBJIOBJIIOBAYIB [ OUMIIEHHS aclipaliliHuX BUKUIIB.
BcTaHOBIIEHO, 10 Taki arapaTy MalTh HU3KY [IepeBar: BOHU 3HIDKYIOTh PU3UK 3aliIMaHHs BUOYXOHE6Ee31€4HOr0
NuJly, yCyBalOTh BTOPUHHE 3a0pYyIHEHHS MOBITPs Ta 3a6€3MeYyloTh OJHOYaCHE BUAAJIEHHS TBEPIUX, apo- i
ra3onofibHuX MOMImoK. Pa3om 3 TUM, OKpeCJIeHO OOMEXKEHHSI BUKOPUCTaHHS MOKPUX MAJIOBJIOBJIIOBAYiB Ha
nianpuemcTBax OyiBeJbHUX MaTepiasiB, OB's13aHi 3 HEBUCOKOI0 e(EeKTUBHICTIO yJIOBJIIOBAHHS JPi6HOAUCIIEPCHOTO
IIMJTy, BAMOTaMHU JI0 SIKOCTi 3pOLIYBaJIbHOI BOAM Ta HEOOXIHICTIO OYMILEHHS CTIYHUX BOA. [IpoBeeHO OISy
TEOPETUYHUX i EKCIIEPUMEHTAJIbHUX MiAXOLIB 4O ONMCY OCAIKEHHS aePO30JIiB KPAIJISIMU PiIvHU. 3a3HAYEHO

HEJIOJIiKY iCHYIOUMX MOJI€JIEN, 30KpeMa BiICYTHICTb JJOCTATHBOI KiJIbKOCTI JaHUX MPO BIUIUB MEXAHIYHUX JOMIIIOK Yy



3pollyBaJbHil PiAMHI Ta BiICYTHICTb aJ€KBATHOIO MaTEMATUYHOIO ONUCY TypOYJIEHTHOTO PYXy B 30Hi B3aeMO[Iil
IIOTOKY 3 (paKeJIOM PO3IUJTY, 1110 3yMOBJIIOE [1I0TPeOY y IPOBEEHHI 11i/IeCIIPSIMOBAHUX €KCIIepUMEHTATbHUX
nociinxeHbs. Ha ocHOBI poBefeHOro aHasizy cGopMyJIbOBAaHO 3aBAaHHS AOCHII)KEHHS], 30KpeMa BUBYEHHS
IVCIIEPCHOTO CKJIaly KpalleJlb, BIUVIMBY YMOB 3alIMJIEHOCTI Ta JOMILIOK y BOJi HA €(PEKTUBHICTb OYMILEHHS, 8 TAKOX
rigpoIrHaMiYHUX ITapaMeTpiB poOOTH AUCKOBUX MTMJIOBJIOBIIOBAYIB. Y IPYyroMy po3[iji MPOBELeHO TEOpEeTUYHE
OOIpyHTYBaHHS IPOLieCiB B3aeMOJii Kpariesb PiivHU 3 YaCTMHKAMU NUJIY Ta PO3TJISIHYTO OCHOBHI 3aKOHOMipHOCTI
IVCIIEpryBaHHS pilMHU B po3nuiioBaydax. Ha ocHOBI aHasi3y (isnyHUX NPOLECIB OCAIPKEHHS a€PO30JIbHUX
YaCTUHOK BCTAHOBJIEHO, 10 €(PEeKTUBHICTb MUJIOBJIOBJIEHHS 3HAYHOIO MiPOIO 3aJIEXKUTh BiJl JUCIEPCHOCTI Kparess,
K4, Y CBOIO YePry, BUBHAYAETHCSI KOHCTPYKILI€IO Ta peKNUMaMu pOOOTH PO3IUIIIOBAJIBHOTO [IPUCTPOIO,
BJIACTMBOCTSIMU PiZJUHY Ta BMICTOM MeXaHiuHUX JoMilok. Oneps>kaHo 3arajbHy GOpMyJly [Jisl PO3PaxyHKy
e(pEeKTHUBHOCTI 3aXO0MJIeHHs MUy (paKkeJIoM AUCIIEPrOBaHOl pivHU. BusBI€HO HEOOXiAHICTh MOAANTBIINX
€KCIIepUMEHTAJIbHUX JOCiPKEeHb i3 BAKOPUCTAHHSM (PAKTOPHOTO aHali3y [J1s1 BCTAHOBJIEHHS KiJIbKiCHOTO BILJIUBY
IapameTpiB PO3NNJIy Ta BJIACTUBOCTEN 3POLIYBAJIbHOTO CEPENOBUIIA HAa CTYIIiHb OYMIIEHHS NIOBITPS IpU
NiABUILEHUX TeMIlepaTypax. Pe3ysbTaTu po3fiiy CTany NigIpyHTsIM 17151 GOPMYJIIOBAHHS 3arajlbHOI METO VKU
IOCJIiIPKEHHS TUJIOBJIOBJIEHHS B HACTYITHUX PO3/Iijlax Ta OKPECJIEeHHS HaNPSIMiB BOOCKOHAJIEHHS KOHCTPYKIIii
MUJIOBJIOBJIIOIOUNX allapaTiB 3 AUCKOBUMH PO3NUJIIOBaYaMU. Y TPETbOMY PO3[iJli IPOBENEHO KOMILJIEKCHI
€KCIIEPMMEHTAJIbHI JOCJiIPKEHHSI pOOOTU MTNJIOBJIOBIIIOBAYA LIMKJIOHHOTO TUITY 3 JMCKOBUM PO3IINJIIOBAYEM,
[IPU3HAYEHUM [1JIs1 JUCIIepryBaHHS 3BOPOTHOI BOAM 3 BMICTOM MEXaHIYHUX JOMIIIOK. [JOCTiIKEHO BIJIUB
rifpoAHaMiuHUX TapaMeTPiB, KOHCTPYKTUBHUX XapaKTEPUCTHUK IXCKOBOTO PO3NUIIOBAYa, & TAKOXK BJIACTUBOCTEN
pinuHu Ha PopMyBaHHS KparesbHoro dakesa. OTpUMaHO PiBHSHHS B KPUTEPiaJlbHOMY BUIJISIAL AJ1S1 PO3PaXyHKY
CcepeHbOro 06'eMHO-TIOBEPXHEBOTIO JliaMeTpa Kpallesb CyCIeH3ii Ta BOJONPOBigHOI BOAY, IO JajI0 3MOTY OLIiHUTU
BIIJIMB MEXaHIYHMX JOMILIOK HA AUCIEPCHICTh. [IpoBeeHi 1a60paTOpHi EKCIIEPUMEHTH 32 IJIAHOM [TOBHOTO
(aKTOPHOrO LOCINY AO3BOJIUIN TOOYIyBaTh MaTeMaTU4Hy MOJeJIb IPOLeCY OYMILEHHS Ta BCTAHOBUTHU
ONTUMAJIbHi IapaMeTpu (PYHKLIOHYBaHHS anapara. BCTaHOBJIEHO, 1O MiiBUILEHA BOJIOTICTb 3aIIUJIEHOT0 II0TOKY Ta
BMICT JOMIIIOK y BOZAi 10 2,5 Kr'/M® NO3UTUBHO BILJIMBAIOTh HA CTYIiHb OUMIIEHHS, TOA] SIK MiJIBUIIEHHS
TeMIIepaTypH 3HUXKYe epeKTUBHICTb Ipouecy. OTPUMaHO 3aJIeKHOCTI Jj1s1 BUBHAYEHHSI KPAIJIEBUHOCY Ta
ripaBJiyHOTO OMOPY anapara, siki pa3om 3 KpUTEPiaIbHUMU PiBHSIHHSAMU 17151 €(PEKTUBHOCTI [IMJI0BJIOBJIEHHS
CTBOPIOIOTb OCHOBY 1S [IEPEXOAY IO PO3POOKU [IPOMHUCIIOBOI KOHCTPYKIii CKpyOepa 3 IUCKOBUM PO3NUII0BadYEM. Y
YeTBEPTOMY PO3[Iijli MPEACTaBIEHO PE3YIbTATH EKCIIEPUMEHTAIBHOTO 1 aHAJIITUYHOTO [OCIIiI)KEHHSI HOBOTO
MUJIOBJIOBJIIOBAYA LMKJIOHHOTO TUITY 3 IMCKOBUM PO3MUJIIOBAYEM, OPi€HTOBAHOTO Ha OYUIIEHHS acipaliiHuX
BUKU/IiB IiIBUILLIEHOI TeMIlepaTypu. BcTaHOBIIEHO, 1110 BBEJI€HHS BUCOKOIMCIIEPrOBAHOI PijuHU B 00€PTOBUIA
[IMJIOTa30BUM MOTIK y LIEHTPI anapaTa 3abe3nevyye iHTEHCUBHY KiHEMATU4HY KOAryJIsiLilo YaCTUHOK ULy Ta
IO3BOJISIE JOCSTTH BUCOKOI e(peKTUBHOCTI ounieHHs — 10 98,5% — HaBiTh IpU BUKOPUCTAHHI 3BOPOTHOI BOAU 3
BMICTOM MEXaHIYHUX AOMIIIOK 1o 2,5 K /M3, [JoC/iIKeHOo BIJIUB JOMIIIOK Ha NUCIIEPCHICTb KpareJb Ta JOBeIeHO,
110 iX HasgBHICTb CIIpUsi€ 3MEHIIEHHIO 06'€MHO-TIOBEPXHEBOI'O iaMeTpa KpareJb, [iBUIIYI04Y e(PEeKTUBHICTb
MUJIOBJIOBJIEHHS. [100yI0BaHO MaTeMaTUYHYy MOJIeJlb, SIKa BpaXOBY€E€ OCHOBHi (PaKTOPU NPOLIECY, BKIIOYAIOYN
di3u4Hi BIaCTUBOCTI pifyiHYU, IUCIIEPCHICTD KTy, BOJIOTICTS i rigponrHaMiyHi ymoBu. OnepskaHO KpUTepiaibHi
3aJIEXKHOCTI /1J151 BU3HAYEHHS TiIpaBJiiyHOTO ONOPY anapara, 1o pa3oM i3 po3pobsIeHOI0 METOIUKOI0 PO3PaXyHKY
CTaJIi OCHOBOIO [1J1s1 IPAKTUYHOTO 3aCTOCYBaHHs. Pe3ysbTaTy NiATBEPAKEHO TPOMUCIIOBUMHU BUIIPOOYBAaHHSIMU Ha
KuiBcbkoMy 3aBOJIi CKII0BUPOGIB, Jie 6yJI0 JOCSITHYTO 3HAYHOTO €KOHOMIYHOTO €(EeKTY, a TAKOXK PO3IUPEHO

BIIPOBAI>)KEHHSI pO3p006JIeHOI KOHCTPYKLii Ha HU3L iHMKX MiATIPUEMCTB.

2. The first chapter of the dissertation presents an analysis of modern dust collector designs and justifies the use of
wet dust collectors for cleaning aspiration emissions. It has been established that such devices have a number of
advantages: they reduce the risk of ignition of explosive dust, eliminate secondary air pollution and ensure the
simultaneous removal of solid, vapour and gaseous impurities. At the same time, the limitations of using wet dust
collectors at building materials enterprises are outlined, related to the low efficiency of capturing fine dust,
requirements for the quality of irrigation water and the need to treat wastewater. The shortcomings of existing
models are noted, in particular the lack of sufficient data on the influence of mechanical impurities in the irrigation



liquid and the lack of an adequate mathematical description of turbulent motion in the zone of interaction of the
flow with the spray plume, which necessitates targeted experimental studies. Based on the analysis, research tasks
are formulated, in particular, the study of the dispersed composition of droplets, the influence of dustiness and
impurities in water on the efficiency of purification, as well as the hydrodynamic parameters of disc dust
collectors. The second chapter provides a theoretical justification of the processes of interaction between liquid
droplets and dust particles and considers the main patterns of liquid dispersion in sprayers. Based on the analysis
of the physical processes of aerosol particle deposition, it was established that the efficiency of dust collection
largely depends on the dispersion of droplets, which, in turn, is determined by the design and operating modes of
the spray device, the properties of the liquid, and the content of mechanical impurities. The need for further
experimental studies using factor analysis to establish the quantitative influence of spray parameters and irrigation
medium properties on the degree of air purification at elevated temperatures has been identified. The results of
this section formed the basis for formulating a general methodology for studying dust collection in the following
sections and outlining directions for improving the design of dust collectors with disc sprayers. The third section
presents comprehensive experimental studies of the operation of a cyclone-type dust collector with a disc
atomiser designed to disperse return water containing mechanical impurities. The influence of hydrodynamic
parameters, design characteristics of the disc sprayer, and liquid properties on the formation of the droplet plume
was investigated. An equation in criterion form was obtained for calculating the average volume-surface diameter
of suspension droplets and tap water, which made it possible to assess the influence of mechanical impurities on
dispersibility. Laboratory experiments carried out according to a full factorial design allowed us to build a
mathematical model of the cleaning process and establish the optimal operating parameters of the apparatus. It
was found that increased humidity of the dusty flow and impurity content in water up to 2.5 kg/m? have a positive
effect on the degree of cleaning, while an increase in temperature reduces the efficiency of the process.
Dependencies for determining the droplet carryover and hydraulic resistance of the apparatus were obtained,
which, together with the criterion equations for dust collection efficiency, form the basis for the transition to the
development of an industrial design of a scrubber with a disc sprayer. The fourth chapter presents the results of
experimental and analytical studies of a new cyclone-type dust collector with a disc sprayer, designed for the
purification of high-temperature aspiration emissions. It has been established that the introduction of a highly
dispersed liquid into the rotating dust-gas flow in the centre of the device ensures intensive kinematic coagulation
of dust particles and allows high cleaning efficiency to be achieved - up to 98.5% - even when using return water
with a mechanical impurity content of up to 2.5 kg/m3. The influence of impurities on the droplet dispersion was
investigated and it was proven that their presence contributes to a decrease in the volume-surface diameter of
droplets, increasing the efficiency of dust collection. A mathematical model was constructed that takes into
account the main factors of the process, including the physical properties of the liquid, dust dispersibility,
humidity and hydrodynamic conditions. Criteria dependencies were obtained for determining the hydraulic
resistance of the apparatus, which, together with the developed calculation methodology, became the basis for
practical application. The results were confirmed by industrial tests at the Kyiv Glass Factory, where a significant
economic effect was achieved, and the implementation of the developed design was expanded to a number of
other enterprises.
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Micue3HaxoaKeHHS: npocnekT [loBiTpsiHux cui, 6ya. 31, Kuis, 03037, Ykpaina
dopma BracHOCTI: /lepxaBHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH i HayKU YKpaiHu

InenTudikarop ROR:

VIII. 3aKkJII04Hi BiZmoOMOCTi

BaacHe IlpizBuie Im's [10-6aTbKOBI [Tpenyn Koctautun MupoHOBUY
rOJIOBH paau

BaacHe IlpizBume Im's I10-6aTbKOBI [Tpenyn Kocrautiun MUpoHOBUY
TOJIOBYIOYOTO Ha 3acCifiaHHi

Bi,zmoni,ua JILBHHUH 33 IIi,uI‘OTOBKy MukuteHko Makcum PyciaHoBuY

00JIiKOBHX JOKYMEHTIB

PeectpaTop YkpIHTEI



KepiBHuk Bigginy YKpIHTEI, mpo €
BiZITIOBiZaIBHUM 3a peecTpallilo HayKoBoi IOpuenko TeTsHa AHaTosiiBHA

JisiIbHOCTI




