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Jleuenko O.II. OOrpyHTyBaHHsi mnapamerpiB OyHKepa-KUBWIbHHKA
0eTOHO3MIIYBaJILHOI ycTAaHOBKHU. — KBasidikaniiina HaykoBa npaus Ha npasax
pyKonmucy.

Hucepramisi Ha 3100yTTS HAyKOBOTO CTYIEHS J1oKTopa ¢imocodii 3a
cnemianpHicTiO 133 «["amy3eBe mammHoOyayBaHHsS». — HarlloHanpHUI yHIBEpCUTET
«ITonTaBchka nomitexHika imeHi FOpis Kongpartiokay, [lontasa, 2026.

HuceprariiiiHa po0oTa IpHUCBsiU€HA BUPILIEHHIO aKTyalIbHOI HAYyKOBO—TEXHIYHOT
3a/1ayl MiJIBUIIEHHS €()EeKTUBHOCTI pOOOTH O€TOHO3MIITYBAIBHUX YCTAHOBOK IILJISIXOM
OOTpYHTYBaHHSI palliOHATLHUX NTApaMETPIB CUCTEMU JKUBIICHHS Ta JI03YBaHHS CUITKUX
MaTepialliB 3 ypaxyBaHHSIM BIUIMBY BOJIOTOCTI Ta (p13MKO—MEXaHIYHUX BJIACTUBOCTEH
KOMITOHEHTIB O€TOHHOI CyMiIIIi.

Y poboTi TpoOBENEHO KOMIUIEKCHHMW aHami3 ICHYIOYMX KOHCTPYKIIH
OCTOHO3MIIIIYBAJIbLHUX YCTAHOBOK, BHSIBJIICHO iX OCHOBHI HEIOJIKHU, Cepell SKHUX
HaWOLIBII KPUTUYHUMH € HECTAaOUIBHICTH I0Jaul CHUIKMX MaTepialliB BHACIIJIOK
CKJICTIIHHS y OyHKepax, MOXHOKHU JTO3yBaHHS Yepe3 3MIHY BOJIOTOCTI 3alIOBHIOBAYIB Ta
BUCOKI EHEPrOBUTPATH CUCTEMU >KUBJICHHSI.

Po3pobsieno MaTeMaTnyHy MOJI€Tb HIBUAKOCTI BUTIKAHHS CUIIKOTO Martepiaty 3
OyHKepa Ha OCHOBI KIHEMaTHYHMX 3aJIeKHOCTEH, SKa BPaxOBYE TI€OMETPUYHI
napamMeTpu OyHKepa (KyT HaxmWwiIy CTIHOK, IUIONLYy PO3BAaHTa)XyBaJIbHOTO OTBOPY),
(G13M4HI BJIACTUBOCTI MaTepiany (BOJOTICTb, 3€PHUCTICTb, HACUMNHY TYyCTHUHY) Ta
kKoedilieHT BUTIKaHHA. Mojenb 0a3yeThCsl Ha aHAIOTIi 3 BUIBHUM IMQIIHHSAM TiTa Ta
Moau(iKOBaHA eMITIPUYHUMHU Koe(DillieHTaMu 1711 BpaXyBaHHS B3a€EMOJI11 YaCTHHOK Ta
TepTs 00 CTIHKM OyHKepa.

BcranoBneHo, 1110 MBUAKICTh BUTIKAHHS OMUCYETHCS 3AJICKHICTIO BUIY V(d, U,
M) = Cd(M, p)V(2gH(a)), e xoedirienT Burikanus Cd 3MEHIIYETbCS IPH 3pOCTAHHI
BOJIOTOCTI Ta 30UTbLIEHH] 3€pHUCTOCTI MaTepialy, a ehekTuBHa BucoTa H 3a5exxuTs Bia

KyTa HaxXuiIy CTIHOK OyHKepa.



[IpoBeaeHO HOCHIIKEHHSI BIUIMBY BOJIOTOCTI HA MPOIEC JI03YBAHHS CHUIIKUX
MarepiaiiB. BctaHoBieHo, 1110 3MiHa BOJIOTOCTI MicKy Ha 1-2% TpU3BOAUTH 0 3MIHU
HacuUMHOi ryctunu Ha 10—15%, o BUKIMKae 3HAYHI MOXUOKH Yy BaroBOMy J103yBaHHI
Ta MOPYIICHHS 3aJIaHOTO BOJ0O—1IEMEHTHOTO BIIHOIICHHS Y OCTOHHIM CyMilli.

Po3pobreno koHmeniiito eHepro3oepirarodoi KOHCTPYKITi CUCTEMU SKUBJICHHS
OETOHO3MIIIYBaJIbHOI YCTAaHOBKM, SIKa Iependavae 1HAUBIAYaTbHUM TMPUBLL IS
KOXXHOTO OyHKEpa 3aMiCThb 3arajlbHOTO CTPIYKOBOTO KOHBEEpPA, IO JO3BOJISIE
3MEHIIUTH €HEPrOBUTPATHU Ta IMiIBUIUTH THYYKICTh TEXHOJIOTIYHOTO TIPOIIECY.

3anponoHOBaHO  KOHCTPYKI[IO  pO3MyllyBaya JUIsl  BOJOTHMX  CHUIKHX
JpiIOHO3EPHUCTUX MaTepialliB, IKUI 3a1100irae yTBOPEHHIO CKIICIIIHD y MPUAMAaIbHOMY
OyHKepi Ta 3abe3reuye cTabUIbHY MOoJIauy MaTepiaidy J0 J03aTopa. 3asiBKa HA MATEHT
Ha BUHAaXI1J] pO3IyIlIyBada 3HaXOAUTHCS Ha CTalil MEPEeBIPKH.

[IpoBeaeno onTumizaiio poOOTH OpHUMaNIbHOrO OyHKEpa 3 ypaxyBaHHIM
SBUIIIA CKJICMIHHS CUMNKUX MartepiaiiB. BuszHaueHo palioHajIbHI apaMeTpu reoMeTpii
OyHkepa (KyT Haxuily CTIHOK He MeHie 55—-60°, po3mip BHUIIyCKHOTO OTBOpY) Ta
pEeXUMHU POOOTH PO3MyIIyBaya.

3MiiCHEHO ONTHMI3aIlil0 TMPOoIeCy BUPOOHHIITBA OCTOHY 3 TOYKH 30Dy
CHEeproCIOKUBaHHA. BCTaHOBIIEHO, IO 3aCTOCYBAaHHS 3allPOIIOHOBAHUX TEXHIYHHUX
pillleHb JI03BOJIA€E 3HU3UTU MUTOMI eHeproButrpatd Ha 15-20% mnopiBHSHO 3
TPAIUIIMHUMU CXeMaMK O€TOHO3MIITYBaJIbHUX YCTAaHOBOK.

Pesynbrati qoCHiKEHb BOPOBAHKEHO MPU MPOEKTYBAaHHI MOJEPHI30BAHOI
0ETOHO3MIIIYBAJILHOT YCTAHOBKA Ta MOXYTh OyTH BUKOPHCTaHI MiANPHUEMCTBAMU
OyniBenbHOT 1HAYCTPIT /Ul MIABUIICHHS TPOAYKTUBHOCTI Ta 3HUKEHHS cO0IBapTOCTI
BUPOOHMIITBA TOBAPHOTO OETOHY Ta 3a11300€TOHHUX BUPOOIB.

HayxoBi pe3ynbTatu aucepramiiiHoi poOOTH OmyOJIKOBAaHO y 5 HAyKOBHX
CTaTTAX, 3 SIKAX 2 Yy BHUJAaHHI, OI0 BXOIUTH A0 HayKOMeTpuyHOi 0a3zu Scopus,
MPEAICTABIICHO Y BUTJISAI 10NOBIeH Ha 1 BceykpaiHChKUX Ta | MI>KHApOIHI HAYKOBO—

TEeXHIYHIN KOH(pEpeHTIi.



KarouoBi ciaoBa: OeToHO3MIlNTyBaJlbHA YCTaHOBKA, CHCTEMa IKUBJICHHS,
JIO3YBaHHS CUIIKMX MaTepialliB, BOJOTICTh 3allOBHIOBAYiB, CKJICMIHHA, PO3MYyIIyBad,

eHEPro30epeKeHHsI, MaTeMaTHYHA MOJICIIb BUTIKAHHS.



ANNOTATION

Levchenko O.P. Substantiation of the feed hopper parameters for a concrete
batching plant. — Qualifying scientific work as a manuscript.

Dissertation for the degree of Doctor of Philosophy in specialty 133 "Sectoral
Mechanical Engineering". — National University "Yuri Kondratyuk Poltava
Polytechnic", Poltava, 2026.

The dissertation is devoted to solving the actual scientific and technical problem
of improving the efficiency of concrete mixing plants by substantiating rational
parameters of the feeding and dosing system for bulk materials, taking into account the
influence of moisture and physical-mechanical properties of concrete mixture
components.

A comprehensive analysis of existing concrete mixing plant designs has been
carried out, revealing their main disadvantages, among which the most critical are:
instability of bulk material feeding due to arching in hoppers, dosing errors caused by
changes in aggregate moisture content, and high energy consumption of the feeding
system.

A mathematical model of bulk material discharge velocity from a hopper based
on kinematic dependencies has been developed. The model accounts for hopper
geometric parameters (wall inclination angle, discharge opening area), material
physical properties (moisture content, grain size, bulk density), and discharge
coefficient.

The influence of moisture content on the bulk material dosing process has been
investigated. It was established that a 1-2% change in sand moisture leads to a 10-15%
change in bulk density, causing significant errors in weight dosing.

An energy—saving design concept for the concrete mixing plant feeding system
has been developed, providing individual drives for each hopper instead of a common

belt conveyor, which reduces energy consumption and increases process flexibility.



A loosener design for wet fine—grained bulk materials has been proposed,
preventing arch formation in the receiving hopper and ensuring stable material feeding
to the dosing unit. A patent application for the loosener invention is under examination.

Scientific results have been published in 5 scientific articles, including 2 in a
Scopus—indexed journal, and presented at 1 national and 1 international scientific
conferences.

Keywords: concrete mixing plant, feeding system, bulk material dosing,

aggregate moisture content, arching, loosener, energy saving, discharge flow model.



