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1. YnpaBi1iHHSI MiKPOKJIIMaTUYHMMUY [TapaMeTPaMU YMOB IIpalli B IPUMIlEHHSIX 306aradye€HHs TUTAaHO-LJUPKOHi€BUX

pyA
2. Management of microclimatic parameters of working conditions in titanium-zirconium ore beneficiation

facilities

Pedepar/anoTamis:

1. Incepralisi IpUCBsAY€HA BUPIlIEHHIO aKTyaJbHOI HAYKOBO-TIPUKJIAIHOI IPOOJIeMU 3a0€3I1eUYeHHs! 6€31€4YHUX i
HOPMAaTUBHUX YMOB IIpalii B IPUMIIIEHHSIX 30arayeHHs] TATAaHO-LMPKOHIEBUX Py MIJIIXOM PO3POOIEHHS METOIiB
YIIPaBJliHHS MiKPOKJIIMAaTUYHUMU [TapaMeTPaMU Ta BAOCKOHAJIEHHS BEHTUJIALIHO-aCipaliiHUX CUCTEM.
Jyceprauilo BUKOHAHO 3 METOI0 HAyKOBOTO OOIPYHTYBAHHSI Ta PO3PO0OJIEHHS METO/IB YIIPaBJIiHHS
MIKPOKJIiIMaTUYHUMU NTapaMeTPaMM YMOB TIpalli B IPUMIIIEHHSIX 30arayeHHs] TUTAHO-LUPKOHIEBUX Py, IS
3a0e31e4eHHs] HOPMaTHUBHOIO CTaHY IOBITPSIHOTO CEpPelOBUIIA Ta 3HUKEHHSI TPodeciiHuX pu3uKiB. [
BMKOHAaHHSI I10CTaBJIEHOi MeTHU 0YyJI0 NOCIiIP)KEHO MPOLLeCH OMMPEHHS WIKiJIMBUAX JOMIIIOK i BCTAHOBJIEHO
3aKOHOMIPHOCTI AMHAMIKV 3all1JIEHOCTI NIOBITPS 3aJIEXKHO Bifl peXXKUMIB €KCIIyaTallii CyInIbHOTO 00J1aJHaHHS;
PO3p06JIEHO MaTeMaTUYHi MO/IeJli IPOLECiB TEMI000MiHY B CyMiCHOMY KOAKCiaJlbHOMY [TOBITPONPOBOIi Ta

pobodoMy MpUMIIIEeHH]; yIOCKOHaJIeHO METOIMKY OLiHIOBaHHS e(PEeKTUBHOCTI CUCTEM MIKpPOKJIiMaTy; OOIPyHTOBAHO



HeOoO0Xi/IHi 06CsITY NOBITPOOOMIHY Ta po3p06sIeHO iHHOBALiITHY KOMIIJIEKCHY CXeMY BEHTUJIALI 1 acnipanii Ha 6a3i
KOaKCiaJIbHOTO MOBITPONIPOBOLY 3 QYHKIIi€0 peKylepalii Tersa Ta afanTUBHOrO KepyBaHHs. Y BCTYIIi MiCTUTbCS
3arajibHa XapaKTepUCTHKa JUcepTallii, 00rpyHTOBaHO aKTyaJIbHICTh pOOOTH, BUKJIAIEHO METY i 3aBJaHHS
IOCJIiI)KEeHHSI, HAYKOBY HOBU3HY i IPaKTU4HY LiHHICTb POOOTHU. Y NIEpIIOMY PO3LiJli BUKOHAHO aHaJli3 IapaMeTpiB
MIKPOKJIIMATy i1 METO/IiB iX KOHTPOJIIO Y IPUMIllIEHHSX 30arau€HHs TUTAHO-LIUPKOHIE€BUX PY/I, @ TAKOX y3arajibHEHO
HOPMAaTUBHO-IIPAaBOBi BUMOTH [0 SIKOCTi NOBITPs. Ha OCHOBI KpUTUYHOTO aHaJi3y BiTYN3HSIHUX i CBITOBUX HAYKOBUX
IOCJiIKEeHb OO0 MOJINIIEHHS MIKPOKIIMaTUYHUX [1apaMETPiB OLiHEHO €(EKTUBHICTb TPATULIIHAX CUCTEM
3arajibHOOOMIHHOI Ta 3MilIaHOI BEHTUJIAL], BUBHAYEHO IX OCHOBHI TEXHiUHi I eKCIlTyaTalliliHi 06MesKeHHs, 1[0
IO3BOJINJIO OOIPYHTYBATH [OLNBbHICTh PO3PO6JIEHHS 6isblll e(PEeKTUBHUX, aNANTUBHUX CUCTEM IIOBITPOOOMIHY. V
IpPYroMy po37ijli BUKOHAHO JOCJIiPKEHHS IIPoLieciB POpMYBaHHS MIKpPOKJIIMAaTy Ta IOMKAPEHHS WKiAJIUBUX
IOMIIIOK y NPUMIIIEHHSIX CYIIMJIBHOTO Lexy. Po3po6sieHo aHaliTUYHY MOJIeJb AMHAMIKA 3alIUJIEHOCTI MOBITPS
po6o40i 30HM 1063y bapabaHHUX CYIIAPOK Ta BCTAHOBJIEHO BIUJIMB iX CyMiCHOI po60TH Ha HifBULIEHHS
3aMUJIEHOCTI. YIOCKOHAJIEHO METOAUYHUN MiAXi 4,0 BU3HAYEHHS KOHLIEHTPALlil IIKiJIMBUX PEYOBUH Ta OL[iHKU
€(PEeKTUBHOCTI BEHTUJIALLL. Y TPETbOMY PO3/Iijli 3aITPOIIOHOBAHO CYMiCHUH, BiICMOKTYBaJIbHO-TIPUILJIMBHUN
IIOBITPOIIPOBIJ] KOAKCiaJIbHOTO TUILY, 10 (QYHKLIOHYE SIK IPOTUTEYiHMI TeNI000MiHHMI anapaTt. Po3pobieHo
MaTeMaTU4Hi MOZeJIi POoLeciB TENI000MiHy B pO60YNK ITPUMIIIEHHSIX, PO3B'sI3aHHS SIKUX JO3BOJIMIIO aHAJIITUYHO
BCTQHOBUTH AMHAMIKy TEMIIEpATyp MOTOKIB. YIOCKOHa/JI€HO MaTeMaTUYHy MOZeJb (OPMYBaHHS TEIJIOBOTO
PEXMMYy BUPOOHUYOTO NIPUMIILLEHHS 3 yPaxyBaHHSIM 3MiHHOTO TEIJIOBOTO HABAHTKEHHS. Y Y€TBEPTOMY PO31ii
O6GI'PYHTOBAHO 3aXOJY LOJ0 MOJIIMIIEHHS YMOB Ipalli B CyIIMJIbHOMY LieXy. BUKOHaHO po3paxyHOK HEOOXiIHOTO
IIOBITPOOOMIHY 3a TEIJIOBUM Ta ra3onuiaoBuM ¢pakropaMmu. JJoBeleHO OOLibHICTh 3aCTOCYBaHHS KOHIYHUX
CKpy6epiB 3 a6COPOLiTHMMY KaceTaMHU Ta po3p006JIeHO iHHOBALiFIHY KOMIJIEKCHY CXEMY aclipallii Ta OYMILeHHS 3
BUKOPUCTAHHSM KOAKCiaJbHOTO NOBITPONPOBO/Y, & TAKOK CPOPMOBAHO PETJIaMEHT ii TEXHIYHOTO 0O6CIyTOBYBAaHHSL.
Y 3aranbHUX BUCHOBKaX IiZIOMTO MiJICYMOK IIPOBEIEHOI pOOOTH i OIIMCaHO OCHOBHI pe3yJbTaTH, OTPUMaHi B
nociigkeHHi. Jlucepralis IOMOBHEHA NOLATKAMHY, Y SKUX MICTSATHCS IATEHTU Ha KOPUCHY MOJIEJIb Ta aKTU

BIIPOBA/I)KEHHS JUCEPTALIMHOTO TOCiIKEHHS.

2. The dissertation is devoted to solving the highly relevant scientific and applied problem of ensuring safe and
normative working conditions in titanium-zirconium ore enrichment facilities through the development of
methods for managing microclimatic parameters and improving ventilation and aspiration systems. The
dissertation was carried out with the aim of scientifically substantiating and developing methods for managing the
microclimatic parameters of working conditions in titanium-zirconium ore enrichment facilities to ensure the
normative state of the air environment and reduce occupational risks. To achieve the set aim, the processes of
harmful impurity propagation were investigated, and the regularities of the air dustiness dynamics depending on
the operating modes of the drying equipment were established; mathematical models of heat exchange processes
in a combined coaxial air duct and the working room were developed; the methodology for evaluating the
effectiveness of microclimate systems was improved; the required air exchange volumes were substantiated, and
an innovative comprehensive ventilation and aspiration scheme based on a coaxial air duct with heat recovery and
adaptive control functions was developed. The introduction contains a general description of the dissertation,
substantiates the relevance of the work, and outlines the aim and tasks of the research, scientific novelty, and
practical value of the work. In the first chapter, an analysis of microclimate parameters and methods for their
control in titanium-zirconium ore enrichment facilities was performed, and the regulatory and legal requirements
for air quality were summarised. Based on a critical analysis of domestic and global scientific research on
improving microclimatic parameters, the effectiveness of traditional general exchange and mixed ventilation
systems was evaluated, and their main technical and operational limitations were determined, which made it
possible to substantiate the expediency of developing more effective, adaptive air exchange systems. In the second
chapter, a study of microclimate formation processes and the propagation of harmful impurities in the premises of
the drying shop was carried out. An analytical model of the working zone air dustiness dynamics near the rotary
dryers was developed, and the impact of their joint operation on increased dustiness was established. The
methodological approach to determining the concentration of harmful substances and evaluating the effectiveness



of ventilation was improved. In the third chapter, a combined exhaust-supply air duct of the coaxial type,
functioning as a counterflow heat exchange apparatus, was proposed. Mathematical models of heat exchange
processes in working premises were developed, the solution of which allowed for analytically establishing the
dynamics of flow temperatures. The mathematical model of the production facility's thermal regime formation was
improved, taking into account the variable heat load. In the fourth chapter, measures for improving working
conditions in the drying shop were substantiated. The calculation of the required air exchange based on thermal
and gas-dust factors was performed. The feasibility of applying conical scrubbers with absorption cassettes was
proven, and an innovative comprehensive aspiration and purification scheme using a coaxial air duct was
developed, and a regulation for its technical maintenance was formed. The general conclusions summarise the
work carried out and describe the main results obtained in the study. The dissertation is supplemented with
appendices containing utility model patents and certificates of implementation of the dissertation research.
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