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Pedepar:

1. Y pe3ysnbpTaTi BUKOHAHHS AUCEPTALiliHOI po60TH OyJI0 PO3B’S13aHO aKTyaslbHy HAyKOBO-TEXHIYHY 3a7a4y :
PO3p06JIeHO TPYOHO-TPEOEHEBUIT JKUBUJIBHUK, 10 3a6e3Me4dye PeryabOBaHUI MOTIK CUIIKOTO MaTepiany 3
HEOOXiTHUMU TeXHOJIOTIYHMMU NIapaMeTpaMi Ta BIACTUBOCTSIMY, & TAKOX iH)KEHEePHUI1 METO], PO3PaXyHKY.
HaykoBi focifisKeHHs1 BUKOHYBAJIMCh B paMKax iHilliaTHBHOI TEMATUKHU «YOCKOHAJIEHHS CUCTEMHU OYHKEP —
SKMBUJIbHUK B 3MilllyBaJIbHUX KOMILJIEKCAX [IJI1 CUIIKUX MaTepiasiB JIerkoi IPOMUCIIOBOCTI» ([lepskaBHUMN
peectpauiiitauii Homep: 0120U104531). O6’eKT JocCmiKeHHs: IIpoliec 6e31epepBHOTO TPAHCIIOPTYBAHHS CUIIKUX
MarepiasiB y 3MilllyBaJIbHUX KOMILJIEKCaX i3 6e3[lepepBHUM PeKMMOM Po60TU. MeTolo AucepTaliiiHOi poboTH €
OOI'PYHTYBaHHSI KOHCTPYKTHMBHUX Ta TEXHOJIOTIYHUX NTapaMeTpPiB TPyO4aCTO-rpe6HEBUX KUBUJIBHUKIB y
3MilllyBaJIbHUX KOMILJIEKCAX 171 MOKPAllleHHS TPOLIeCY TPAHCIIOPTYBAaHHS CUIIKUX MaTepiasiB, MISIXOM

3MEHIUIEHHSIM ITyJIbCalliil, KEPYBAaHHS MIBUAKICTIO CUIIKOTO MaTepiasly Ha BUXO/i 3 )KMBUJIbHUKA Ta 3MEHIIEHHS TePTs



B po060Yill 30Hi >XUBUJIbHMKA. HayKOBa HOBU3HA OLEP>KAaHUX PE3YJIbTATIB I10JISIra€ B HACTYITHOMY: CTBOPEHO
MaTeMaTH4Hi MOZeJIi PolLecy TPAaHCIIOPTYBaHHS CUIIKUX MaTepiaiiB y Tpy64yacTo-rpe6HEBOMY SKUBUJIbHUKY, SIKi
YMO>XKJIMBUJIY [IPOTHO3YBAHHY [IOBELiHKY CUINIKAX MaTEpiajliB y CUCTEMI, BpaXOBYIOUH Pi3HIi MapameTpH, TaKi SK
BeJIMYMHA YaCTUHOK, iX KOHIIEHTpAllisl, BIaCTUBOCTI CepeoBUIIA Ta TEOMETPisl )KUBUIbHUKA; aHATITUYHO
OOI'PYHTOBAHO MOXKJIMBICTb 3MEHILIEHHS IyJIbCALill HA BUXO/i 3 )KMBUJIbHMKA Y€PE3 PO3MillleHHsI IPe6HiB Ha CTiHKaX
TpyOu. lleit Bubip 31ilicHeHO Ha OCHOBI aHaJIi3y MexXaHiYHUX CUJI, IO Ail0Th HA YaCTMHKU CUIIKOTO MaTepiany Ta
CTBOPEHHS e(EeKTUBHUX YMOB [J14 iX PyXYy; 3alIPOIIOHOBaHi CUCTEMU aBTOMAaTUYHOTO KEPYBAHHS TEXHOJIOTIYHUMU
nnapameTpaMu pyxXy CUIyYMX MaTepiasiB y TpyOUaCTUX XUBUJIBHUKAX, 110 NTepedavaloTh MiKDOKOHTPOJIEPHE
KepyBaHHS MIBUJIKICTIO 06€PTiB TPAHCIIOPTYBAJIbHOTO €JIeMEHTa 3i 3BBOPOTHUM 3B’13KOM Ta BUMipIOBaHHIM
IIPOAYKTUBHOCTI. [IpakTH4YHe 3HaYeHHS JycepTalifiHOi poOOTH OJISIrae B TOMY, 1I0 HA OCHOBI IPOBEJEHUX
IOCJiIKEHb: pO3p006JIEHO HOBUI )KUBUJIBHUK O€3I€PEPBHOI il 3 MiBUIIEHMMH 3IJIa[IKYBaJIbHOIO 30ATHICTIO i
MOYKJIMBICTIO KEPYBaHHS [TPOAYKTUBHICTIO; pO3PO6JI€HO aIrOPUTM ITPOEKTYBAHHS HOBUX KMBUJIbHUKIB
Oe3rnepepBHOI Aiii; po3p00JIeHi aITOPUTMU Ta IIPOrpaMu /1Jisl IPOEKTYBAHHS Ta BUTOTOBJIEHHSI OYHKEpPiB Ta
SKMBUJIBHUKIB JJ151 CUIIKAX MaTepiajliB i3 BAKOPUCTaHHAM TexHoJiorii 3D-apyKy. CpopmyIbOBaHO MeTY, 00'eKT i
npenMeT AOCHTiIKeHHS, OIIMCaHO HayKOBY HOBU3HY Ta MNPAaKTUYHE 3aCTOCYBaHHS Pe3yJbTaTiB pOOOTHU. Y NEPIIOMY
PO37iJi 3[IiMCHIOETLCS aHAali3 Cy4aCHOTO CTaHy BUKOPCTAHHS JXUBUJIBHUKIB 7151 TPAHCIIOPTYBaHHS CUIIKUX
MaTepiasiB B Pi3HUX rajay3sx IPOMUCIOBOCTI. Y APYrOMy pO3AiJi PO3IISALATLCS KII0YOBi XapaKTePUCTUKHI
Tpab4yacTO-rpeOHEBOro XMBUJIbHMKA, BKJIIOUAIOUYM [I€TaJIbHUAM aHaJli3 IOro OCHOBHUX [1APAMETPIB B 30HAX PYXY
curkoro marepiany. HaBoasatsecs Gpopmyiy BU3HAYEHHS 06'€MHOI TPOAYKTUBHOCTI )KUBUJIBHUKA. Y TPETbOMY
PO3AiJi 3[iMCHIOTHCS JOCIIIKEHHS 3 JOITIOMOTOI0 MATEMATUYHUX MOZEJIeH Ta €KCIIEPEMEHTANIBHOI YCTaHOBKY,
TaKOX [IPOBEJIEHO NOPiBHSJIBHUI aHasli3 3 aHAJIOTOM TaKOT'0 )KUBWJIbHYKA. Y Y€TBEPTOMY PO3iJi IPOaHali30BaHO
[IpaKTUYHE BUKOPUCTAHHS Pe3yJbTaTiB HAYKOBUX JOCJIiIKeHb IJ1s1 PO3POOKU Ta BIIPOBA/I’KEHHS TPy6UacTo-
rpe6HEeBOro >KUBUJIbHUKA 6e3TIepepBHOI [iii. PO3riisiHyTO 3arajibHi IPUHIMIIN ITPOEKTYBAHHS LIbOTO TUILY
SKUBUJIbHUKA, Ki IPYHTYIOTbCS HA PE3YJIbTATaX €KCIIEPUMEHTAJIBLHUX Ta TEOPETUYHUX NOCIIIIKEHDb. Y TOJAaTKaxX
HaBEeJIEHO aKTHU ITPO BIIPOBAPKEHHSI Pe3yJIbTaTiB po60TU. KiII04oBi cj10Ba: CUNIKMI MaTtepia, OyHKep, )KUBUJIbHUK,
METO/, IUCKPETHUX €JIEMEHTIB, PYX, IIBUJIKICTb, ITy/bCallil, TPOAYKTUBHICTb, aJITOPUTM, €EHEPTrOE(PEKTUBHICTD,

TPA€EKTOPisl, TEXHOMOTiS 3D-ApyKy.

2. As a result of the dissertation work, an actual scientific and technical problem was solved: a tube-comb feeder
was developed, which provides a regulated flow of loose material with the necessary technological parameters and
properties, as well as an engineering calculation method. Scientific research was carried out within the framework
of the initiative topic "Improvement of the hopper-feeder system in mixing complexes for loose materials of light
industry" (State registration number: 0120U104531). The object of research: the process of continuous
transportation of loose materials in mixing complexes with a continuous mode of operation. The purpose of the
dissertation is to substantiate the design and technological parameters of tube-comb feeders in mixing complexes
to improve the process of transporting bulk materials by reducing pulsations, controlling the speed of the bulk
material at the outlet of the feeder and reducing friction in the working area of the feeder. The scientific novelty of
the obtained results is as follows: mathematical models of the process of transporting bulk materials in a tube-
comb feeder were created, which made it possible to predict the behavior of bulk materials in the system, taking
into account various parameters, such as the size of particles, their concentration, properties of the environment
and the geometry of the feeder; the possibility of reducing pulsations at the outlet of the feeder due to the
placement of ridges on the pipe walls is analytically substantiated. This choice was made on the basis of the
analysis of mechanical forces acting on particles of loose material and the creation of effective conditions for their
movement; proposed systems for automatic control of the technological parameters of the movement of bulk
materials in tubular feeders, which involve microcontroller control of the speed of rotation of the transport
element with feedback and performance measurement. The practical significance of the dissertation work is that
on the basis of the conducted research: a new continuous feeder with increased smoothing ability and the ability
to control productivity was developed; an algorithm for designing new continuous feeders was developed;
developed algorithms and programs for designing and manufacturing bunkers and feeders for loose materials



using 3D printing technology. The goal, object and subject of the research are formulated, the scientific novelty
and practical application of the work results are described. The first chapter analyzes the current state of
utilization of feeders for transporting loose materials in various industries. In the second chapter, the key
characteristics of the comb feeder are considered, including a detailed analysis of its main parameters in the zones
of flow of loose material. The formulas for determining the volumetric productivity of the feeder are given. In the
third section, research is carried out with the help of mathematical models and an experimental setup, and a
comparative analysis with an analogue of such a feeder is also carried out. The fourth chapter analyzes the
practical use of the results of scientific research for the development and implementation of a tube-comb feeder
of continuous action. The general principles of designing this type of feeder are considered, which are based on
the results of experimental and theoretical research. Acts on the implementation of the work results are given in
the appendices. Keywords: bulk material, hopper, feeder, discrete element method, movement, speed, pulsations,
performance, algorithm, energy efficiency, trajectory, 3D printing technology.
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