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Pedepar/aHoTanis:

1. AkTyasnbHiCTb poOOTH. Y cydacHOMY Oy iBHMITBI Hi3ApIOBaTi 6€TOHU IIMPOKO 3aCTOCOBYIOTHCS [1J151 3BE€JI€HHSI
SKUTJIOBUX i TIPOMUCIIOBUX Oy[IiBeJIb 3aBJISIKM BUCOKUM TEIJI0i30JISIiTHUM BIACTUBOCTSIM, MaJliil I'yCTHUHI Ta
IOCTATHIM MiLHOCTI. SIKiCTbh TaKUX MaTepiasiB 3HaYHOIO MipOI0 BU3HAYA€THCS €(PEKTUBHICTIO ITPOLIECY 3MilllyBaHHS
KOMITOHEHTIB. I1ifl 4ac npoeKTyBaHHS 3MilllyBajlbHOTO 006J1aJHAHHS HEOOXiTHO 3a0€3I1eUnTH He JINIIEe iHTEHCHBHE
nepeMillyBaHHS, a I MOXKJIMBICTb IIPUTOTYBAaHHS CyMilllel pi3HOI KOHCUCTEHLI] 3a MiHIMaJIbLHUX €HEPrOBUTPAT.
Tomy mocimKeHHs B3aeMOoJii pobourx OPraHiB 3MillyBaya i3 CyMillo Ta po3pobieHHs eHeproepeKTUBHOI
YCTAHOBKU J1JIs1 IPUTOTYBAHHS Hi3IPIOBaTUX GETOHIB € aKTyaJIbHUM 3aBJaHHAM OyiB€JIbHOTO MallMHOOY1yBaHHS.
Mera gocimKeHHs — po3p00JIeHHS YCTaHOBKY /11 IPUTOTYBaHHS Hi3APIOBATUX OETOHIB i3 paljioHaIbLHUMU
reoMeTPUYHMUMU NIapaMeTpaMy PO60YOro OpraHy Ta KiHeMaTUYHMMU XapaKTepPUCTUKAMY, 10 3a0€31e4yI0Th

MiJBUILIEHHS ONHOPITHOCTI CyMillli Ta 3HWKEHHSI €eHEPTOCIIOKUBAHHS. [17151 JOCATHEHHS ITOCTABJIEHOI METH



BUPILIEHO TaKi 3aBIaHHS: IPOaHaJi30BaHO CYy4aCHi KOHCTPYKIii 3MIIIyBaJIbHOTO 00J1alHAHHS; PO3P0O06JIEHO
TEOpeTUYHi OCHOBY BM3HAUYEHHS FTeOMETPUYHUX IIapaMeTpiB po60vY0oro opraHy; BCTAaHOBJIEHO OCHOBHI PakTopH, 10
BILJIUBAIOTh HA €HEPTOBUTPATH; ITPOBEIEHO €KCIIepUMEHTAIbHI TOCiIKeHHS CUJIOBOI B3aEMO/Iil po60YMX OpraHiB i3
CYMIIIIIIO; LOCJIIPKEHO BIIJINB TEOMETPUYHHUX i PEXKMMHMX IapaMeTpPiB Ha CIIOXKUBAHY IOTY>KHICTh; [IEPEBIpEHO
SIKiCTb TOTOBOI CyMillli; pO3p06JIEHO HOBY KOHCTPYKLIil0 YCTAHOBKHU Ta BIIPOBAIKEHO PE3yJIbTaTU AOCIIIKEHD Y
BUPOOHULITBO. O0'€KT JOCIIIKEHHS — IPOLieC IPUrOTyBaHHS Hi3[pIoBaTUX 6E€TOHIB Ta B3a€EMOIisi poOOUMX OPraHiB
3MmilyBaya i3 cymimuno. IIpegMeT JocimKeHHs — IapameTpu poOOTH YCTAaHOBKY JJ1s1 IPUTOTYBaHHS Hi3[IPIOBATHX
0€TOHIB i 3aJ1€5KHICTb €HEeProBUTPAT BiJ, pOpMU POOOYMX OpraHiB. MeToau 4OCiIKeHHS. BUKOpuCTaHO MeTonU
aHasizy 1 y3arajbHeHHS HAyKOBUX JOCJIIPKeHb, MATEMAaTUYHOTO MOJIe/II0OBaHHS, 6araTopakTOPHOTO I1JIaHyBaHHS
€KCIIEPUMEHTY, CTATUCTUYHOI O6POOKY Pe3yJIbTaTiB Ta €KCIIEPUMEHTAIbHUX OCIIiI>KEeHb, 110 3a0€311eYnI0
Y3rOJPKEHHSI TEOPETUYHUX i IPAKTUYHUX pe3yJbTaTiB. OCHOBHUI 3MiCT POOOTHU. Y IEpHIOMY PO31ijli BUKOHAHO
aHaJi3 cyyaCcHUX TEXHOJIOTIH i 06J1aiHaHHS 1J1s1 IPUTOTYBaHHS Hi3[IPIOBATUX OETOHIB, pO3IJISIHYTO Kiaacudikallito
3MilyBadiB, ix epesaru Ta Hel0JiK1, OOIPYHTOBAHO AOLIIBHICTh 3aCTOCYBaHHS 3MilllyBayiB MPpUMyCOBOi Aii Ta
cpopMyIbOBAHO METY i 3aBIAHHS JOCJIKEHHS. Y IpYyroMy po3zili po3po6IeHO TEOPETUYHI OCHOBU PO6OTU
YCTaHOBKU 3 BEPTUKAJIIBHAM BaJIOM, JOCIIIKEHO B3a€MOIil0 pOOOYMX OPraHiB i3 CyMilllIo, BUBHAYEHO CUJIH, IO
BMHMKAIOTh y NIPOLIEC] 3MilllyBaHHS, OTPMMaHO MaTeMAaTUYHi 3aJI€>KHOCTI JJ151 BU3HAYEHHS IOTY>KHOCTI Ta
€HEepProBUTPAT 3JIEXKHO Bifl reoMeTpii po60UYMX OpraHiB i pe>kuMiB poboTH. Y TPETbOMY PO37isi HaBeJeHO
Pe3yJIbTaTU €KCIIEPUMEHTANIbHUX AOCIIIPKEHb TOCIIiAHOI YCTAHOBKY 3i 3MiHHUMM JIONATSIMU Pi3HOI popMu.
[IpoBeseHO TpUQaKTOPHUI €KCIIEPUMEHT, BCTAHOBJIEHO BILIMB YacCy 3MilllyBaHHSI, YaCTOTH OOepTaHHS Ta
PYXJIMBOCTI CyMillli HA €HEPrOBUTPATH, a TAaKOXK I1€pPeBiPEHO MilIHICTh BUTOTOBJIEHUX OETOHHUX 3Pa3KiB BilTIOBITHO
IO BUMOT YMHHMX CTaHJAPTIB. Y 4€TBEPTOMY PO3[iJli IPELCTaBIE€HO KOHCTPYKLi0 ycTanosBku YITHB-100,
HaBeJIEHO METOJMKY PO3PaxyHKY ii mapaMeTpiB Ta pe3ybTaTy BUPOOHUYMX BUIIPOOYBAHb, SIKi MiITBEPANIIN
IIpale3iaTHiCTb, HalifHICTh i epeKTUBHICTb 00J1aHAaHHS B YMOBax Oy[liBeJIbHOro BUPOOGHUITBA. HaykoBa HOBU3HA
I10JISITa€ B OTPUMAaHHI MaTeMaTUYHUX 3aJI€XKHOCTEH, 1110 ONKUCYIOTh PpOOOTY, BUTpaUyeHY Ha IlepeMillleHHsI po604oro
OpraHy B CyMillli, BUBHAUY€HHi 3aKOHOMIPDHOCTE €HEProBUTPAT Iif], Yac IIyCKy I pOOOTU YCTAaHOBKHU, a TAKOXK
BCTAHOBJICHHI BIUIMBY KOHCTPYKTHBHUX i PEXXMMHUX [TAPAMETPIiB Ha €HEPrOCIIOXKUBAHHS. Y IOCKOHAJIEHO
KOHCTPYKIIi10 YCTAHOBKU Ta METOAMKY ii po3paxyHKy, [I0AaJIbLIIOrO PO3BUTKY HAOyJIU IPUHLIUIN B3aeMoTii popmu
po60uYKX OPraHiB i3 Hi3APIOBATOI0 OETOHHOIO cyMilito. [IpakTUYHe 3HAaUEHHS OJIEP>KAaHUX PE3YJIbTaTiB MOJISITae y
BM3HAYEHHI pallioHaJIbHUX IIapaMeTpiB pOOOTH YCTAaHOBKY, IO 3a0€3M1€4yI0Th 3MEHIIEHHS] €HEPrOBUTPAT,
PO3pOO6JIEHH] Ta BUTOTOBJIEHH] JOCIIiTHOTO 3pa3ka yCTAaHOBKH 3 BEPTUKAJIbHUM BaJIOM, OTPUMAaHHI TaTeHTy Ha
KOPHCHY MOJi€Jlb, OOI'PYHTYBaHHi BUOOPY 3MIiHHMX POOOUMX OPraHiB i BIPOBA’)KE€HHI Pe3yJsbTaTiB JOCIIIPKEHD Y
BUPOOHMLTBO. OCOOUCTUH BHECOK 3[,00yBaya MOJIsIra€ y CaMOCTIHOMY BUKOHAaHHI TEOPETUYHUX Ta
€KCIIepUMEHTAJIbHUX JOCiIKeHb, PO3PO6JI€HHI KOHCTPYKLii yCTAaHOBKYM, CTBOPEHHI MaTEMaTUYHUX MOJEJIeN,
IIpOBeJIeHHI eKCIIePUMEHTIB, aHali3i OTPUMAaHUX Pe3yJIbTaTiB i BIPOBA/I>)KEHHI pO3p06JI€HOr0 06J1aiHaHHS Y

BHPOOHULITBO.

2. Relevance of the research. Cellular concrete is widely used in modern construction due to its high thermal
insulation properties, low density, and sufficient strength. The quality of these materials largely depends on the
efficiency of the mixing process. Therefore, improving the design of mixing equipment to ensure high-quality
mixing with minimum energy consumption is an important task of construction machinery engineering. The
purpose of the research is to develop an installation for preparing cellular concrete with rational geometric
parameters of the working tool and operating characteristics that improve mixture homogeneity while reducing
energy consumption. To achieve this purpose, the following tasks were completed: analysis of existing mixing
equipment; development of theoretical principles for determining the geometric parameters of the working tool;
identification of the main factors influencing energy consumption; experimental investigation of the interaction
between the working tools and the mixture; evaluation of the influence of operating parameters on power
consumption and mixture quality; development of a new installation design and implementation of the research
results in production. The object of the research is the process of preparing cellular concrete and the interaction
between the working tools and the mixture. The subject of the research is the operating parameters of the



installation and the dependence of energy consumption on the geometry of the working tools. Research methods.
The research is based on the analysis and generalization of scientific literature, mathematical modeling,
multifactor experimental design, statistical processing of experimental data, and laboratory and industrial
experiments. Main content of the research. The first chapter analyzes existing technologies and equipment for
preparing cellular concrete, classifies mixer designs, and substantiates the use of forced-action mixers. The
second chapter presents the theoretical foundations of the proposed vertical-shaft installation, investigates the
interaction between the working tools and the mixture, and develops mathematical models for estimating power
and energy consumption. The third chapter describes experimental studies carried out on a pilot installation with
replaceable blades of different shapes. The influence of mixing time, rotational speed, and mixture workability on
energy consumption was determined, and the strength of the produced concrete specimens was evaluated. The
fourth chapter presents the design of the UPNB-100 installation, the procedure for calculating its parameters, and
the results of industrial testing, confirming its reliability and efficiency. Scientific novelty. Mathematical
relationships describing the work required to move the working tool through the mixture were obtained.
Regularities of energy consumption during start-up and operation were established, and the influence of
structural and operating parameters on energy efficiency was determined. The installation design and calculation
methodology were improved, and the principles governing the interaction between the working tool geometry and
the cellular concrete mixture were further developed. Practical significance. Rational operating parameters of the
installation were determined, making it possible to reduce energy consumption. A prototype vertical-shaft
installation was designed and manufactured, a utility model patent was obtained, the effectiveness of replaceable
working tools was substantiated, and the developed equipment was successfully implemented in industrial
production. Personal contribution of the author. The author independently carried out the theoretical and
experimental research, developed the installation design and mathematical models, conducted experimental
investigations, analyzed the results, and implemented the developed equipment in production.
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Micue3HaxoO KeHHS: By/. VHiBepcuTeTchka, Kpemenuyk, Kpemenuyupkuii p-H., 39600, Vkpaina
dopma ByacHOCTI: [lepxasna

Cdepa ynpaBitiHHS: MiHictrepcTBo OCBiTH i HayKu YKpaiHu

InenTudikarop ROR:

Bsacue IlpizBuuie Im's I1o-6aThKOBI:

1. [louyka KoctsiHTUH IBaHOBUY

2. Kostyantyn Pochka

KBasigikamis: n. 1. 1., npodecop, 05.05.02
InenTudgikarop ORCID ID: 0000-0002-0355-002X



HoparkoBa iHpopMawisi: ResearcherID: B-1061-2019;
https:/ /www.scopus.com/authid /detail.uri?authorld=58991229400

IToBHE HaﬁMeHYBaHHH Iopl/l,ILI/I'-IHOi 0COOM: KuiBChKUIl HALIIOHAIbHUI yHiBepcuTeT OyiBHUIITBA i

apxiTekTypu

Kopg, 3a €IPITIOY: 02070909

Micuesnaxo,szeﬂnaz npocnekt [lositpsHux cui, Kuis, 03037, Ykpaina
dopma ByacHOCTI: Jlepxasna

Cdepa ynpaBriHHS: MiHicTepCTBO OCBITH | HayKy YKpaiHu

InenTudikarop ROR:

PeuenszeHnTu

BiacHe IIpizBuie Im'sa I1o-6aTbKOBI:
1. Hecrepenko Mukosia Mukosiaiiosud

2. Mykola Nesterenko

KBasigikanis: k.r.u., gou., 05.05.02
InenTudgikarop ORCID ID: 0000-0002-4073-1233
JoparkoBa iHpopmanist: https://www.scopus.com/authid /detail.uri?authorld=57216266328

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI 0COOHM: HaujonanbHuii yHiBepcuteT "[10/TaBChKa MOMiTEXHIKA iMEH]
IOpia Kongparioka®

Kopg 3a €IPIIOY: 02071100

Micqesﬂaxo,lpKeHHﬂ: npocnekt Biranis I'puniaenka, Ioarasa, [lontascekuit p-H., 36011, Ykpaina
dopma ByracHOCTI: [lepxasna

Cdepa ynpaBitiHHS: MiHictepcTBo OCBiTH i HayKu YKpaiHu

InenTudgikarop ROR: 0554d9k40

BaacHe IlpizBume Im's I10-6aThKOBI:
1. BacunbeB €BreH AHATOJIiOBUY

2. Yevhen Vasyliev

KBasigikanis: k.r.u., gou,, 05.05.02

InenTudgikarop ORCID ID: 0000-0001-5133-3989

JoparkoBa iHpopmanist: https://www.scopus.com/authid /detail.uri?authorld=57193455660

IloBHe HaiMeHYBaHHSI IOPHUAHUYHOI 0COOHM: HaujonanbHuii yHiBepcuteT "[1o/TaBChKa NOMITEXHIKA iMEH]
IOpia Kongparioka®

Kopg 3a €IPIIOY: 02071100
Micqesﬂaxon)KeHHﬂ: npocnekt Biranisg I'puniaenka, Iosarasa, [lontascekuit p-H., 36011, Ykpaina
dopma ByacHOCTI: Jlepxkasna

Cdepa ynpaBitiHHS: MiHictepcTBo oCBiTH i HayKu YKpaiHu



InenTudikarop ROR: 0554d9k40

VIII. 3ak1104YHi BiZOMOCTI

Biacue IpizBume Im's I1o-6aTbKOBI KopoGko bornan Onerosuy
rOJIOBH pagu

Biacue IpizBume Im's [10-6aTbKOBI KopoGko boraax Onerosuy
TOJIOBYIOYOTO Ha 3acCiiaHHi

BinmoBigaibHUH 32 MiZTOTOBKY Kyunait Bonogumup I1aBnosuy
00JIiIKOBHX JOKYMEHTIB

Peec1'paTop [Opuenko TersHa AHaTosiiBHA

KepiBHuk Bigainy YKpIHTEI, mpo €
BiZIIOBiZaJIbHUM 32 peecTpallilo HayKOBOi IOpuenko TeTsHa AHaTosiiBHA

OisSIIBHOCTI




