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Pedepar:

1. Y nuceprauiiiziil po6oTi, sIKa € 3aBeplIeHO0I0 HayKOBO-JOCJIiIHOI pOOOTOI0, BUPillIEHO HAYKOBO-TEXHIUHE
3aBJaHHs aBTOMaTH3allii Ipollecy KEPYBaHHS TUCKOM IOBITPS B [iZMacCKOBOMY IIPOCTOPI PecIipaTopa, JISIXOM
PO3pPOOKM MaTeMaTHUYHOI Ta iMiTalliiiHOI MOZesIel i CUCTEMU KEPYBAaHHSI MOTOPU30BAaHUM PECIIPAaTOPOM, B SIKUX
BpaxOBaHi 3aKOHOMIPHOCTI pyXy IOBITpsl y pecripaTopi Ta MOXJIMBOCTI iCHYI0UMX TE€XHIYHUX 3aC00iB. OO'€KT
IOCJiIKEeHHS — IIPOolieC KEPYBAHHS TUCKOM IIOBITPS B MilMaCKOBOMY IIPOCTOPi MOTOPU30BaHOTO pecniparopa. Mera
IYCepTalifHOi pOOOTH — MiABUILEHHS €(PEKTUBHOCTI pOOOTH MOTOPM30BAHOTO PECIiPaTOPa, LIJISIXOM PO3POOKHU
aBTOMATM30BAHOI CUCTEMHU KEPYBAHHS TUCKOM MOBITPS B MacClli i3 KOMIIEHCALIi€I0 BIJINBY [JUKJIiYHUX [TIOTOKIB
IIOBITPS NP Pi3HUX PEKMMaxX AUXaHHS JIOAUHU. [lJ1s BUPIlIEHHS [TOCTAaBJIEHOTO 3aBIAHHS BUKOPUCTAaHO METOIV
MaTeMaTU4HOI CTATUCTUKHU IIPU aHaJi3i JaHNUX €eKCIIEPUMEHTAJIbHUX JOCIiI)KEHb Ta BIUIMBY PEXKUMIB IUXaHHS Ha
pO6OTY MOTOPU30BAHOTO pecHipaTopa, METOy TEOpii TPaHCIIOPTYBAHHS ra30MOiOHNX PEYOBUH ITPU AHAJIITUYHOMY

OIKUCI PyXy NOBITPSIHOTO IIOTOKY B MOTOPU30BaHOMY PECIiPaTOPi, IIJIaHyBaHHS €KCIIEPUMEHTY 711 BU3HAYEHHS



napamerpiB (i3sMYHOI MOJIeJli MOTOPM30BAHOTO PeCNipaTopa, METOM, HAIMEHIINX KBaIPATiB /1J11 OTPUMaHHS
KoedilieHTiB anpokcuMoBaHuX QYHKIH, METOAM Teopii aBTOMaTUYHOTO KEPYBaHHS JJIs1 PO3POOKH Ta
MOJIEJIIOBAaHHS CMCTEMHU KEPYBaHHS TUCKOM IOBITPS B Maclli MOTOPU30BAaHOTIO peciiiparopa. Po3po6ieHo
MaTeMaTU4Hy MOJeJIb MOTOPU30BAHOTrO peclipaTopa y BUJISIAI IepelaBabHOI (PYHKLIi Ta NigTBEPAKEHO ii
Bi/INIOBiHICTb MIJIIXOM NOPiBHSHHS 3 pe3yJbTaTaMu poboTu (isuyHoi mojesi. BusHaueHo napameTpu
rapMOHIYHOTO CUTHAJY Y BUIJIAIi CUHYCOIY 3 4aCTOTOIO Ta aMILIITY010, 110 BiATIOBiAAIOTh PiI3HUM PEXXUMaM
(isMYHOro HaBaHTAKEHHS INpalliBHUKA 17151 GOPMYyBaHHSI CUTHAJIy JUXaHHS NIPY JOCiIKEHHI poO0TH imiTaliiiHOi
MO eJli MOTOPM30BAaHOrO PeCHipaTopa. 3alpONIOHOBAHO CIIOCIO KEPYBaHHS TUCKOM IOBITPS y MiIMACKOBOMY
IIPOCTOPi MOTOPU30BAHOTO PECIipaTOpa 3 ypaxyBaHHSIM 3aJI€>KHOCTI IUKJIIYHOCTI OBITPSIHUX MOTOKIB Bill JUXaHHS
Ta 3MiH iHT€HCUBHOCTI )i3UYHOr0 HaBaHTAXXEHHS MPalliBHUKA 3 PO3POOKOIO BiATIOBiIHOTO MPOrpaMHOTo
3abe3ne4yeHHs, QyHKIIOHYBaHHS CUCTEMU KEPYBAHHS SIK OKPEMO, TaK 1 y CKJIaJli CUCTEMHU KePyBaHHSI POOOTOI0
MOTOPHU30BaHOro pecriparopa. Lle mo3BoIMI0 OTpUMaTHU CTYIiHb KOMITEHCAllii BiIX1UJI€Hb TUCKY [IPY IUXaHHI B
Mmesxax 88,6-95 % npu ycrasui Tucky 300 I1a. Po3pobseHo ekcriepuMeHTaNbHUM 3pa30K MOTOPH30BaHOTO
pecniparopa, 10 BUKOPUCTOBYETBCS AJ1s1 TOJAJbIIMX AOCJiIpKEHD BIUIUBY Pi3HUX IapaMeTpiB Ha 1Oro
(dyHKUiOHYBaHH4. B pamkax saboparopHux gocuimkens B TOB HBII «CranpapT», 3a y4acti Bunnpobysadis, 6yia
BU3HA4Y€Ha 3aXMCHa €(PEeKTUBHICTh €KCIIEPMMEHTAILHOTO 3Pa3Ky MOTOPU30BAHOTO peclipaTopa Ta BCTAHOBJIEHO,
110 ocepefHeHu KoedillieHT 3axucTy KoauBascs B Mexxax 99,93-99,97%, mo Bignosinae Bumoram crangapry JCTY
EN 12941:2004.

2. The dissertation work, which is a completed scientific research work, solved the scientific and technical task of
automating the process of controlling the air pressure in the mask space of the respirator by developing
mathematical and simulation models and a motorized respirator control system, which take into account the
patterns of air movement in the respirator and the capabilities of existing technical means. The object of research
is the process of controlling the air pressure in the under-mask space of a motorized respirator. The purpose of
the dissertation is to increase the efficiency of the motorized respirator by developing an automated system for
controlling the air pressure in the mask with compensation for the effect of cyclic air flows in different modes of
human breathing. To solve the task, the methods of mathematical statistics were used in the analysis of data from
experimental studies and the influence of breathing modes on the operation of a motorized respirator, the method
of the theory of the transportation of gaseous substances in the analytical description of the movement of the air
flow in a motorized respirator, the planning of an experiment to determine the parameters of the physical model
of a motorized respirator, the method of least squares to obtain coefficients of approximate functions, methods of
automatic control theory for the development and modeling of the air pressure control system in the mask of a
motorized respirator. A mathematical model of a motorized respirator in the form of a transfer function was
developed and its compliance was confirmed by comparing it with the results of the physical model. The
parameters of the harmonic signal in the form of a sine wave with the frequency and amplitude corresponding to
different modes of the worker's physical load for the formation of the breathing signal during the study of the
operation of the simulated model of the motorized respirator were determined. A method of controlling the air
pressure in the undermask space of a motorized respirator is proposed, taking into account the dependence of the
cyclicity of air flows on breathing and changes in the intensity of the worker's physical load with the development
of appropriate software, the functioning of the control system both separately and as part of the control system
for the operation of the motorized respirator. This made it possible to obtain a degree of compensation of pressure
deviations during breathing in the range of 88.6-95% at a pressure setting of 300 Pa. An experimental sample of a
motorized respirator was developed, which is used for further studies of the influence of various parameters on its
functioning. In the framework of laboratory studies at NVP "Standard"; LLC, with the participation of testers, the
protective efficiency of an experimental sample of a motorized respirator was determined and it was established
that the average protection coefficient ranged from 99.93-99.97%, which meets the requirements of the EN
12941:2004.
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