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Pedepar/anoTamis:

1. BeToHO3MillyBa/IbHI YCTAHOBKM — KJII0UOBA JIaHKA CY4acCHOTO OyAiBHUILITBA, aKe Bifj TOYHOCTI JO3YBaHH4,
piBHOMIPHOCTI NepeMillyBaHHS Ta CTAbiIbHOCTI NIPOLECY 3aJIEKUTh SKiCTb 6€TOHY. OHAK Ha MPAKTULL CUIIKI
marepiasnu (LLleMeHT, MiCOK, 1ebiHb) 4acTOo MO0al0ThCs 3 OYHKePiB HEPIBHOMIPHO Yepe3 YTBOPEHHS CKJIEMiHb [1pU
BOJIOTMX MaTepiasax Ta KOJIMBaHHS HAaCUIIHOI TYCTUHMU 3all0OBHIOBAUIB, Yepe3 110 I0XMOKa N03yBaHHS csirae 5-7%
3aMiCTb HOpPMAaTUBHUX 2-3%, 3HIKYETbCS MILIHICTb KOHCTPYKLIH 1 3pOCTAIOTh IIepeBUTpaTU LeMeHTy. Kpim Toro,
TPaAMLiiHI cuCTeMH )XUBJIEHHS, TI00YA0BaHi HAa OJHOMY CTPIYKOBOMY KOHBE€EDI J1s1 BCiX 3aII0BHIOBAYIB,
YCKJIQIHIOIOTh aBTOMAaTH3aLli0 Ta NIapajieyIbHe 403yBaHHS, TOMY BIOCKOHAJIEHHS KOHCTPYKLIN
0€TOHO3MilllyBaJIbHUX YCTAHOBOK € aKTyaJIbHUM 3aBJAHHSM [1JIs1 [TiABUILEHHS IPOAYKTUBHOCTI Ta
eHeproeeKTUBHOCTI Oy1iBeJIbHOTO BUPOOHULITBA. [TilBUIIIEHHSI €HEPTOBUTPAT € 1€ OJHI€I0 CYTTEBOIO TPOOIEMOIO.

3HayHa YaCTUHA eJIEKTPOEHEPTii BUTpayaeThCs Ha MIPUBiJ, CTPIYKOBUX KOHBEEPIB BEIMKOI TOBXKUHY, IO 0JIaHHS



OIIOpY TEPTs IPU TPAHCIIOPTYBAaHHI MaTepiaiB Ta po60Ty AONOMIKHOIO 06/1aHaHHS. B ymoBax 3pocTanHs Tapudis
Ha eHeproHocii Ta HeoOxiIHOCTI NekapOoHi3aLil 6yAiBesbHOI rajy3i IOIYK eHepro36epiralourx TeXHIYHUX PillleHb €
aKTyaJIbHUM 3aBJaHHAM. TaKuM YMHOM, HAyKOBO-TEXHiYHa 3a/la4a OO PYHTYBaHHS palliOHaJIbHUX [IapaMeTpiB
0€TOHO3MilllyBaJIbHOI YCTAaHOBKY, 30KpeMa ii CUCTEM >KUBJIEHHS Ta 03YBaHHS, 3 YyPaxXyBaHHSM BILIMBY BOJIOTOCTI Ta
(i3MKO-MeXaHIYHUX BJIACTUBOCTEN CUIIKMX MaTePiajliB € aKTyalbHOIO Ta MAa€ BAXXJIMBE 3HAYEHHS [1JIs1 TiIBUILEHHS
eeKTUBHOCTI BUPOOHULITBA 3aJ1i300€ TOHHUX KOHCTPYKLii. MeTolo fucepTaliiiHoi po60TH € OO pYHTYBaHHS
KOHCTPYKTUBHUX Ta KiIHEMAaTUYHUX [1apaMeTPiB CUCTEMHU )XUBJIEHHS OETOHO3MIlIlyBaJIbHOI YCTAaHOBKU 17151
BUPOOHUILITBA MOHOJIITHOTO Ta 36ipHOr0 3a/1i306€TOHY, 110 3a6€3M1eUyI0Th CTAbiIbHICTh MACOBOI BUTPATU Ta TOYHICTD
II03yBaHHS CUIIKMX MaTepiasiB He3aJIeKHO Bifl iX BOJIOTOCTI 32 PaxyHOK [IEPEBEIEHHS PEXXUMY Tedil 3 BODOHKOBOTO
B MAaCOBHU IJISIXOM aKTMBHOTO MEXaHIiYHOIO PO3MYIIYBaHHS. JI71s1 TOCATHEHHS [TOCTABJIEHOI METH BUPIilllyBaInCs
TakKi 3aBJaHHs: 1. BCTAHOBUTU NIPUYMHYU HECTAOIIbHOCTI O3yBaHHSI Ta 3HMWKEHHS IPOAYKTUBHOCTI CUCTEM
JKUBJIEHHS! 6€ TOHO3MIIyBaJIbHUX YCTAHOBOK ITPY BUKOPMCTAHHI 3aI10BHIOBAYIB 31 3MiHHOIO BOJIOTICTIO. 2.
TeopeTUyHO OOGI'PYHTYBaTH YMOBH II€PEXOY Bii BOPOHKOBOTO JJO MaCOBOI'O PEXXUMY Tedii BOJIOTUX MaTepiasiB
yepes 3HIKEeHHS! €e(PEeKTUBHOTO KyTa BHYTPIIIHbOTO TEPTS MIJIIXOM MEXaHIYHOTO PyHHYBaHHS JUHAMIYHUX CKJIEMiHb.
3. BcTaHOBUTHM MaTeMaTUYHi 3aJIEKHOCTI [1711 BU3HAYEHHS MiHIMasIbHO HEOOXiIHOI 4aCTOTH O6EPTaHHS Ta TOBXUHY
Iii mtupiB po3nymysaya (i3 KyroBuMm 3mimeHHsIM 90°), 33 IKUX MacoBa BUTpaTa MaTepiajly CTae He3ayuesKHOIO Bif
fioro BoJiorocTi Ta ppaxkiii. 4. EKcriepuMeHTanbHO BUBHAYUTH TIOPOTOBY YaCTOTY 0O6€pTaHHS PO3IylIyBaya K
(YHKIiI0 BOJIOTOCTi Ta (PpaKLiHOrO CKJIaLy MaTepiay i nepeBipyuTH aleKBaTHICTb PO3PO0JIEHOI TEOPETUYHOI
mogei. 5. Po3pooutu inskeHepHy METOJIMKY PO3PAaXyHKY KOHCTPYKTUBHUX i KIHEMAaTUYHUX [IapaMeTpiB
pos3IyulyBaya 1151 6eTOHO3MIIyBaJIbHUX YCTaHOBOK MpoAyKTuBHIcTIO 30...120 M3 /ron. O6'eKT NOCTiIKEeHHS —
IIPOLIEC JKMBJIEHHS Ta JO3yBaHHS CUIIKUX 3alI0BHIOBAYiB Y O6€TOHO3MIlllyBaJIbHUX YCTaHOBKAX. [Ipeamer
IOOCJiIKEHHS — 3aKOHOMIPHOCTI BIIJIMBY KOHCTPYKTUBHMX Ta KiHEMAaTUYHYX [1aDAMETPIiB aKTUBHOTO PO3MMyLIyBada
Ha peXXUM Tedil Ta cTabinbHICTb J03yBaHHS BOJIOTUX CUNKMX MaTepiani. HaykoBa HOBM3HA OJjepKaHUX Pe3yJIbTaTiB:
1. Bnepie TeopeTHYHO OOIPYHTOBAHO MEXaHi3M cTabisi3alii BUTIKaHHS BOJIOTMX CUIIKUX MaTepiasiB, SKUI NoJIsIrae
y [epeBeJeHHI BODOHKOBOI'O PEXXUMY Tedii B MAaCOBUM 32 PAaXyHOK MEXAHIYHOIO 3HIDKEHHS €(DEKTMBHOIO KyTa
BHYTPIIIHBOTO T€PTS HAKYE€ KPUTUYHOTO 3HAYEHHS 3a JJOIIOMOTOI0 aKTUBHOTO PO3MYyLIyBaya 3 KyTOBUM 3MilllEHHIM
wtypiB Ha 90°. 2. Briepiie po3po6yieHO MaTeMaTUYHy MOZieJib IIPOLieCy BUTIKaHHS CUIIKUX MaTepialis, ska
BCTAHOBJIIO€ aHAITUYHUI 3B’I30K MK MaCOBOIO BUTPATOIO MaTepiay, HOro BOJIOTICTIO Ta KiHEMaTUYHUMU
napaMeTpaMy po3IyllyBada (YaCTOTOK OOEPTaHHS Ta pajliyCoM Jii IITUPIB), O 4O3BOJIsIE BU3HAYATH YMOBU
cTabinbHOrO N03yBaHHS. 3.EKClIepMMEHTaIbHO IOBEIEHO iCHYBaHHS [IOPOTOBOi YaCTOTH 0O6E€pPTaHHS pO3IyllyBaya
(oKkp)riepeBuILEHHS SIKOI pOoOUTh Koe(illieHT Bapiallii IPOLyKTUBHOCTI CUCTEMU JO3YBaHHS HE3aJIeXKHUM Bif
abCoJII0THOI BOJIOTOCTI Ta (PPaKLifHOrO CKJIaLy 3all0BHIOBAYiB. [IpakTUYHE 3HAYEHHS OJjep>KaHUX PE3YJbTaTiB
I0JISITa€ y PO3po61ii KOHKPETHUX TEXHIUHUX pillleHb AJ1s MigBUILEeHHS CTabiIbHOCTI pOOGOTH Ta TOYHOCTI JO3yBaHHS
6€TOHO3MilllyBaJIbHMX YCTaHOBOK: 1.PO3p06JI€HO iH)XKEHEPHY METOAMKY PO3PaXyHKY KOHCTPYKTHMBHUX Ta
KiHEMaTUMYHUX [1apaMeTPiB po3MyllyBayda 3 ypaxyBaHHsIM 3a/1aHoi nponykTtuHocTi B3V (B gianazoxi 30...120 M3 /ron)
Ta MaKCUMaJbHOI BOJIOroCTi maTepiany. 2.CTBOPEHO KOHCTPYKILiI0 aKTUBHOT'O PO3IyLIyBayda IJIs1 3aM100iraHHs
IVHAMIYHOMY CKJIETIiHHIO BOJIOTUX CUIIKAX MaTepiasiB y OyHKepax CUCTEM JKUBJIEHHS. Pe3ynbTaTu JucepraniiiHoi
poOOTH BIIPOBaIKEHO NPU MOZEPHi3allii CUCTeMU KUBJIEHHS 6€TOHO3MIIllyBaIbHOI yCTAaHOBKU NPOJYKTUBHICTIO 60
M3 /rop Ha nignpuemctsi TOB «Acdep 'pyn».

2. Concrete batching plants are essential in modern construction, as concrete quality depends on dosing accuracy,
mixing uniformity, and process stability. However, bulk materials (cement, sand, crushed stone) often feed
unevenly from hoppers due to arching in wet materials and aggregate density fluctuations. This increases dosing
errors to 5-7% (compared to the standard 2-3%), reducing structural strength and causing cement overruns.
Furthermore, traditional feeding systems, built on a single belt conveyor for all aggregates, complicate automation
and parallel dosing. Thus, improving batching plant designs is vital for construction productivity and energy
efficiency. High energy consumption is another major issue. Significant electricity is spent driving long belt
conveyors, overcoming friction during material transport, and powering auxiliary equipment. Amid rising energy
costs and the need to decarbonize the construction industry, finding energy-saving solutions is critical. Therefore,



substantiating the rational parameters for concrete batching plants—specifically their feeding and dosing
systems—while accounting for moisture and bulk material properties, is crucial for improving reinforced concrete
production efficiency. The aim of the dissertation is to substantiate the design and kinematic parameters of
batching plant feeding systems for monolithic and precast reinforced concrete. These parameters must ensure
stable mass flow and accurate bulk material dosing regardless of moisture, transitioning the flow regime from
funnel to mass flow via active mechanical loosening. To achieve this aim, the following tasks were solved: 1. Identify
the causes of dosing instability and reduced productivity in feeding systems using variable-moisture aggregates. 2.
Theoretically substantiate the conditions for transitioning from funnel to mass flow in wet materials by reducing
the effective internal friction angle through mechanical destruction of dynamic arches. 3. Establish mathematical
dependencies to determine the minimum required rotational frequency and pin action length (with a 90° angular
displacement) at which mass flow rate becomes independent of moisture and fraction. 4. Experimentally
determine the agitator's threshold rotational frequency as a function of material moisture and fractional
composition, verifying the theoretical model's adequacy. 5. Develop an engineering calculation methodology for
the agitator's design and kinematic parameters for plants with a 30...120 m®/h capacity. The object of research is
the feeding and dosing process of bulk aggregates in concrete batching plants. The subject of research is the
influence of the active agitator's design and kinematic parameters on the flow regime and dosing stability of wet
bulk materials. Scientific novelty of the obtained results: 1. For the first time, the stabilization mechanism for wet
bulk material outflow has been theoretically substantiated. It involves converting funnel flow into mass flow by
mechanically reducing the effective internal friction angle below a critical value using an active agitator with a 90°
pin offset. 2. For the first time, a mathematical model of the bulk material outflow process has been developed. It
establishes an analytical relationship between mass flow rate, moisture, and agitator kinematics (rotational
frequency and pin radius), defining conditions for stable dosing. 3. The existence of a threshold rotational
frequency (S\omega_{cr}S) for the agitator has been experimentally proven. Exceeding this frequency makes the
dosing system's productivity variation coefficient independent of absolute moisture and aggregate fractional
composition. The practical significance lies in developing specific technical solutions to increase the stability and
dosing accuracy of concrete batching plants: 1. An engineering methodology has been developed to calculate
agitator parameters based on a specified capacity (30...120 m® /h) and maximum material moisture. 2. An active
agitator design has been created to prevent the dynamic arching of wet bulk materials in feeding system hoppers.
The dissertation results were implemented during the modernization of a 60 m?/h concrete batching plant
feeding system at "Asfer Group" LLC.
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Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH i HayKU YKpaiHu

InenTudikarop ROR: 0554d9k40

VIII. 3aKkJII04Hi BiZoOMOCTi
BsiacHe IIpi3Buie Im'sa ITo-6aTbKOBI Tacenko AHTOH BacusboBuy
rOJIOBH pajgu
Biacue IpizBuie Im's I1o-6aThKOBI l'acenko AHTOH BacniboBuY
TOJIOBYIOYOTO Ha 3acCiiaHHi
BiamoBimaibHUH 32 MiZTOTOBKY Jleuenko Onexcanzp Ilerposuy
00JIiKOBUX JOKYMEHTIB

Peec'rpa'rop Opuenko TersHa AHaTosIiBHA

KepiBHuk Bigginy YKpIHTEI, mpo €
BiZIIIOBiZaJIbHUM 32 peECTpallilo HAayKOBOIi

OisSIIBHOCTI

Opuenko TetsaHa AHaTosiiBHa



