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I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT
Iudp cnenianizoBaHoi BYEHOI pagH (pa30Boi Cleliagai30BaHOi BYE€HOI pazu): [l 08.080.07

IloBHe HaiMeHYBaHHSI IOPHUAHUYHOI 0COOM: HaujoHanbHuil TeXHIYHMI yHiBepCUTeT "JIHIMPOBCHKA

[IoJliTexHika"
Kopg 3a €IPIIOY: 02070743

Micqesﬂaxon)KeHHﬂ: np. Imurpa SBopHULBKOrO, 19, M. [IHinpo, JJHinponeTpoBcbKui p-H., JHIIIPONETPOBCHKA
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dopma ByracHOCTI:
Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH i HayKU YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

IV. BizomocTi nIpo niznpueMcTBO, yCTaHOBY, OpraHisalliio, B sIKii 0yJ10
BUKOHaHO JHUCEPTALil0

IloBHe HaliIMeHYBaHHS IOPUAHYHOL 0C00H: HanioHanbHuit TexHiuyHuil yHiBepcureT "JIHinpoBchka

MoJliTexHika"

Kopg 3a €IPIIOY: 02070743
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dopma ByracHOCTI:
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V. BimoMocTi npo guceprariio
MoBga guceprariii:
Koau TeMaTHYHHX PyOPHK: 52.01.94

Tema gucepranii:
1. Po3BUTOK TeOpii KOHCTPYIOBAHHS Ta BIOCKOHAJIEHHS IPOLIECiB iHIUBiAyaIbHOrO Mif6OPY i BUKOPUCTAHHS

[IPOTUIIMJIOBUX PECHIPATOPIB

2. Development of the theory of designing and improving fit testing and dust mask use

Pedepar:

1. Inceprauifina po60oTa IpucBsIYeHa po3poolii TEOPETUYHUX 3aCal, METOJAUYHUX [10JI0KE€HDb Ta IPAKTUYHUX
PEKOMEeHAlil o0 NOJMNIIeHHs 3aXMCHUX BJIaCTUBOCTEN QibTpyBaJbHUX 32CO0iB iHAUBINYyaJIbHOTO 3aXUCTY
OpraHiB IMXaHHS Ha OCHOBI iX aJJaliTyBaHHS [0 YMOB €KCILITyaTallii Ta 06;11m44s1 npaniBHukKa. [IpoBeeHo
IIOPiBHSJIbHI BUITPOOYBAHHS 3aXUCHOI € PeKTUBHOCTI IPOTUNINJIOBUX PECHipaTOPiB y 1a60PATOPHUX i BUPDOOHNYNX
YMOBax sIKi I0Ka3aJju, 10 3i 30i7bIIeHHSIM BMICTy IMJIy B IIOBITPi po6040i 30HU KoedillieHT 3aXUCTy pecrnipaTopis
3MEHIIYEThCS B cepeHboMy Bif, 20 10 10 npu KOHLEHTpALisSX MUJI0BUX YacTMHOK 50 Ta 225 Mr /M3, 110 3yMOBJIEHO
IIBUAKUM 3MEHIIEHHSIM MTOP MK BOJIOKHaMU (iIbTPyBaJIbHOTO Martepiany 4epes OCilaHHs TaM BeJIUKO-IAUCIEPCHO]

dpakuii nuny. Po3pobiennii 3D anroputm NpoeKTyBaHHS IiBMACOK. YIOCKOHAJIEHO MaTeMaTUYHy MOIeJIb 3MiHU



nepenaay TUCKy Ha PibTpax pecrnipaTopis mif yac ocifaHHs aepO30JIbHUX YaCTUHOK Ha HUX, SIKa BPAXOBYeE
aBTodinbTpyBaHHS. OLiHEHO BILJIMB IBUIKOCTI ITOBITPSI, KOHLIEHTpAallii aepO30JIbHUX YACTHUHOK, [1apaMeTpiB
(dinbTPYBAJIPHOTO LIApy Ha Yac icHyBaHHS a3y aBTOQINbTPYBaHHS. 3allpOIIOHOBAHO CIIOCOOU aBTOMATUYHOTO
KOHTPOJII0 €(EKTUBHOCTI pO6OTH (PiIbTPYyBaIbHUX PECIipaTOpiB, 32 AOMNOMOTOI0 YCTAaHOBKU AATYMKA Y
iIMaCcKOBOMY IIPOCTOPI [1JIs1 OLiHKY LIiJIbHOCTI MPUJISITAHHS MifJ, Yac Moro eKCIuIyaTaliii, a Takoxx 9acy po6oTtu
dinbTpiB [0 HAGYTTS HUMU KPUTUYHOTO 3HAUEHHS TIeperany TUCKY. 3allpOIIOHOBAHO TEXHiuHi pilleHHs 3
yIIOCKOHaJIEHHSI KOHCTPYKIIii1 6araromapoBux QibTPiB 3 HU3bKUM OIIOPOM JIMXaHHIO i BUCOKOIO TIMJIO MiCTKICTIO.
Po3pobieHo pekomMeHallii mo10 OCHaLeHHs MiBMacOK JOAATKOBUMHU VILibHIOBAYaMU 32 CMYTOI0 O0TIOpalii,
BCTAHOBJIEHHSI JOJJATKOBUX €JIEMEHTIB [IJIs1 KPIillJIeHHS HAroJIiB'sl MiBMACOK 3 METOI0 3a6e3redyeHHsT piBHOMipHOTO
PO3II0ziNy 3yCrLis 32 CMYTrolo 00TIOpallii 3 ypaxyBaHHSIM aHTPOIIOMETPUYHUX BiTMiHHOCTEH 001144, 30iIbIIEHHS
nowi (pinbTpiB pecniparopa, WO NifBUILye iX 3aXMCHI BJIaCTUBOCTI.

2. The thesis, which is a complete academic research work, solves an important task for occupational safety and
health of developing design and engineering of individual respiratory organs protective devices based on their
fitting to a user's face and adjustment to operational conditions, which suggests considering a combination of
factors of individual and production nature. It has been determined that the main respirator efficiency factors
include reliable isolation of respiratory organs, high-quality air cleaning as well as timely and proper wearing of
half-masks. As a result of studying protective and ergonomic properties of reusable half-masks in the working
environment of a coal mine, it has been established that with the increasing dust content of the air in the working
zone, the protection factor of respirators decreases on average from 20 to 10 with the dust particle concentration
of 50 and 225 mg/m3; this is conditioned by rather rapid decrease in pores between fibres of filtering material
because of coarse dust fraction settlement with corresponding increase in breathing resistance and penetration of
dust through an obturation line. Moreover, under a respirator mask there prevails fine dust, which is the primary
cause of occupational dust diseases. A 3-D algorithm of designing half-masks includes new stages: scanning
workers' faces, developing a digital head model, constructing a digital half-mask model, testing the quality of new
models at the design stage, selecting relevant filtering materials. The mathematical model of changing pressure
drop at respirator filters with aerosol particles settling on them has been improved. Unlike the known models, it
considers not only the phase of surface filtration, but also auto-filtration which is expedient to be described using
the model of a thick fibre, in which dust aggregates are approximated by smooth cylinders with a radius equal to
the particle radius. Influence of wind speed, aerosol particle concentration, and filter layer parameters during the
auto-filtration phase are estimated. Techniques for automatic check of filtering respiration efficiency are
suggested; setting a sensor in the space under the mask surface it is possible to estimate mask fitting while using it
as well as during the filter operation till it reaches the critical value of pressure drop. Engineering solutions on
improving the design of multilayer filters with low breathing resistance and high dust capacity are suggested,
which have been introduced at TOV NVP "Standart" (a Research and Development enterprise). Recommendations
have been developed on equipping masks with extra sealing along the obturation line, setting additional elements
for fitting mask headsets with the purpose of providing even force distribution along the obturation line taking into
account anthropometric face diversity, increasing the area of respirator filters, which enhances their protective
properties.
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VII. BizomocTi npo odiliiHuX OTIOHEHTIB Ta pelleH3€eHTiB
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1. Kpyxxunko Oser €BreHoBruY
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KBasigikamis: n.1.1., 05.26.01
InenTudgikarop ORCID ID: He 3acrocosyerbcs
JoparkoBa inHdpopmamuist:

IloBHe HaHMEHYBaHHS IOPHIHYHOI 0COOH:
Kopg 3a €IPIIOY:

Micue3Haxoa KEeHHSI:

dopma ByracHOCTI:

Cdepa ynpasiiHHS:
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BiacHe IIpizBuie Im'sa I1o-6aThKOBI:
1. JlJanmun Onekcangp OsiekcaHgpOBUY

2. Jlarmuuz Onekcanap OneKkcaHIpoBUY
KBasigikanis: g.1.1., 05.26.01
Imentudikarop ORCID ID: He zacrocoyerbcs
JoparkoBa iHdopmamist:

IloBHe HaliMeHYBaHHSI IOPUAHUYHOI OCOOH:
Kopg 3a €IPIIOY:

Micue3Haxoa KeHHS:

dopma ByTacHOCTI:

Cdepa ynpasiriHHS:

InenTudikarop ROR: He zacrocosyerscs

BiacHe IIpi3Buie Im'sa ITo-6aTbKOBI:
1. Cykau Ceprit Bomogpumuposud

2. Cykay Ceprit BostioguMuposuy

KBasigikanis: n.1.1., 05.26.01
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PeuenseHTu

VIII. 3aKkJIr04Hi BiZoMOCTi
BiiacHe IIpizBuie Im'sa Ilo-6aTbKOBi
TOJIOBH pagu

BiiacHe IIpi3Buie Im'sa ITo-6aTbKOBI

rOJIOBYIOYOrO Ha 3acigaHHi
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Anekcees M.O.

Anekcees M.O.
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