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1. TlinBrieHHs e(pEKTUBHOCTI IPUTOTYBaHHS OyiBEIbHAX PO3YMHIB HabyBae 0COOGIMBOrO 3HaYE€HHS 3a BiICyTHOCTI
€JIEKTPOIIOCTaYaHHSI, 0OMEXEHNX €HEPTeTUYHUX PECYPCIB Ta HEOOXiJHOCTI BUKOHAHHS POOIT y MaloMacIITAOHOMY
OyniBHULITBI. BUKOpHCTaHHS 3MilllyBayiB 3 €JIeKTPOIPUBOLIOM Y TaKMX YMOBAX CYIIPOBOMIKYETHCS i BUIIEHUMU
€HeproBUTpaTaMu, 36i/IbIIIEHHSIM TPUBAJIOCTI MiATOTOBYMX Olepallill i BHMKeHHSIM MOOIIbHOCTI TEXHOJIOTiYHOTO
obs1agHaHHs. AHAJI3 iCHYIOUMX KOHCTPYKLiN PO3YMHO3MIIIYBaYiB [10Ka3aB, MO OiIbLIICTD i3 HUX OPi€HTOBaHI Ha
BUKOPUCTAHHS CTalliOHaPHUX [)KEPeJl eHeprii Ta HeJOCTaTHbO NIPUCTOCOBAHI 10 POOOTU B MIOJIbOBUX YMOBAX.
OJlHMM i3 IepCNEeKTUBHUX HAIPSIMIB yIIOCKOHATIEHHS 3MilllyBaJIbHOTO 06JIaIHAHHS € 3aCTOCYBaHHS MEXaHiYHOTO
IIPMBOJA Bif, Bajla TPaHCMIicCii MOTO0JIOKA, 10 3a06e31edye aBTOHOMHY PO6OTY 3MilllyBaya 3i 36€pe’KeHHSIM
HEOOXiIHUX TeXHOJIOTIYHUX MOKa3HUKiB. OfiepKaHO aHAMITUYHI 3aJIEXKHOCTI /1711 BU3HAYEHHS KIHeMaTUYHUX Ta

€HEPreTUYHUX NapaMeTpiB 3MillyBaHHS 3 ypaxXyBaHHSIM I€peNaBaHHS KPYTHOTO MOMEHTY Bif] TPaHCMiCii



MOOIJIBHOTO €HEPreTUYHOTr0 3aCO0y [0 3MilllyBaJIbHOTO OpPraHa. 3alpolOHOBAHO CTOXACTUYHUM MiAXin 0o
OLiHIOBaHHS OQHOPIAHOCTI pO3YMHHOI CyMillli, IKAM JJa€ 3MOTy BU3HAYATU PalliOHaIbHY TPUBAJIiCTh 3MilllyBaHHS Ta
4yacToTy 06epTaHHs po6o4yoro opraHa. EKCriepuMeHTabHO BCTAHOBJIEHO, 1O pallioHaJIbHUMU [TapaMeTpaMu
po6OTH pO3UMHO3MIllyBada € KoePillieHT 3a10BHEHHS poboudoro 06'emy 0,6-0,7 Ta yacTora o6epTaHHs
3MimyBasipHOTO Basa 35-40 06 /xB, 3a SIKUX IOCATAIOThCS HaliBUIIA e(PEeKTUBHICTD IlepeMillyBaHHS i1 HeoOxiznHa
OIHOPIAHICTh LIEeMEHTHO-TIiIAaHUX PO34YHHIB. [lifTBEpIsKEeHO MOKJIIUBICTh €(DEKTUBHOI po6OTU 06IafHAHHS 6e3
BMKOPHMCTaHHS 30BHIlIHIX JI)KepeJl eJIeKTpoeHeprii. BcTaHoBeHO, 1110 BUKOPUCTaHHS pO3pO06JIEHOTO
PO3YMHO3MIIYBaYa Ja€ 3MOTY 3MEHIINTH €HEProBUTPaTU Ha 45-50 %, CKOPOTUTU TPUBAJIICTb LIUKIy 3MIITyBaHHS
Ha 25-30 % Ta ninBUIMTH NPONYKTUBHICTD Mpali Ha 12-15 % nopiBHAHO 3i 3MillyBayaMy aHAJIOTIYHOTO 06'eMY 3
€JIEKTPOIIPMBOAOM. 3HIKEHHS TPYAOMICTKOCTI IPUTOTYBaHHS po3uuHiB o 0,25 moguHo-rogn /M3 i cobiBapToCTi ix
BUTOTOBJIEHHS Ha 20-25 % MifTBepAKye €KOHOMIYHY JOLiIbHICTh 3aIIPOIIOHOBAHOTO TEXHIYHOTO pillleHHSs IS
MajioMacuTabHoro 6yaiBHuLTBA. Ofep>KaHi pe3yIbTaTh MOXKYTb OyT BUKOPUCTAHI [1J1s1 1OJAJIbLUIOrO
BIOCKOHAJIEHHSI MOOIJIbHUX 3MilllyBaJIbHUX YCTAHOBOK i OOIPYHTYBaHHS iX KOHCTPYKTUBHUX Ta PESKUMHUX
IapaMeTpiB IIiJi 4ac MPOEKTYBaHHS O0JIaIHAHHS [1J11 IPUrOTYBaHHS OyZiBeJIbHUX PO3UnHiB. O0'€eKTOM JOCIiIKEHHS
€ PO34YMHO3MIIllyBay 3 IPUBOJOM BiJl Basly TpaHCMicii MOTO6JI0Ka Ta HOT0 KOHCTPYKTUBHI 11 TEXHOJIOTI4Hi
rapaMeTpH, 110 BU3HAYAIOTh IIPOLYKTUBHICTb, OHOPIAHICTb CyMillli Ta eHeproedeKTUBHICTb IIPOLeCy
IIPUTOTYBaHHS OyAiBeJIbHUX PO3UMHIB. [IpeMeToM NOCiI)KeHHs € IPOLeCU NIPUrOTyBaHHS OY[iBEJIbHUX PO34YMHIB
y 3MilllyBaJIbHUX YCTAaHOBKAX IIPUMYCOBOI [ii 3 aBTOHOMHUM MEXaHIYHUM IIPUBOJIOM Bif Bajly TpaHCMicii MOTOOJI0Ka
Ta BIIJIMB KOHCTPYKTUBHUX i PEXKMMHHUX NTapaMeTPiB 06J1afHaHHS HA €(PEKTUBHICTD i €eHepreTUYHi NOKa3HUKA
Ipoliecy 3MinryBaHHs. MeToo AucepTaliiiHoi poboTH € HifBullleHHs e(DeKTUBHOCTI IPOLeCy IPUroTyBaHHS
Oy[iBeJIbHUX PO3YMHIB IJISIXOM OOI'PYHTYBAaHHS KOHCTPYKTUBHUX i pEKMMHUX [TapaMETPiB PO3YMHO3MIlllyBaya 3
IIPMBOJOM Bif] Bajly TPaHCMicCii MOTOOJI0Ka. HaykoBa HOBM3HA OLeP>KaHUX PE3YJIbTATIB M10JISTa€ B HACTYITHOMY: —
BIleplile BCTAHOBJIEHO 3aKOHOMIPHOCTI BIVIUBY KiHEMaTUYHUX IIapamMeTpiB IPpHUBOJA Bif Bajly TpaHcMicii MoTo610Ka
Ha IHTEHCHBHICTb II€pEMilllyBaHHs Oy[liBeJIbHUX PO3YMHIB Ta eHepreTUyHi MNOKa3HUKU POOOTH PO3YMHO3MIlIyBaya
IIPUMYCOBOI [Iii; — OTPMMAaJIO NOJAJBIINI PO3BUTOK 3aCTOCYBAHHS CTOXAaCTUYHUX MOJEIeN [JIsl OLiHIOBaHHS
OJIHOPiZHOCTI 6YyZiBeJIbHUX PO3UMHIB y 3MilllyBa4ax MPUMYCOBOI [Iii; — OTPMMAHO aHAJITAYHI 3a/1€KHOCTI 17151
BA3HAYEHHS KIHEMAaTUYHUX i EHEPreTUYHUX [TapaMeTPiB IPOLECy 3MilllyBaHHS 3 YPaxyBaHHSIM Ilepefadi KpyTHOTO
MOMEHTY BiJ] TpaHcMicii MOT06J10Ka 0 po60YOro opraHa 3MillyBaya; — €KCIIEPUMEHTAIBHO OO PYHTOBAHO
palioHasbHi TapaMeTpy poboTH PO3YMHO3MIITyBaya (KoedilieHT 3anoBHeHHs po6o4yoro o6'emy 0,6-0,7, yactoTa
obepTaHHS 3MilyBasibHOTO Basa 35-40 06 /xB, TPUBAJICTb 3MillyBaHHS 4-6 XB), 32 SIKUX 320€31€Yy€EThCS
MaKCHUMAaJIbHA OGHOPIAHICTE PO3YMHHOI CyMillli 1Y MEHIIOMY €HEPTOCIIOKUBAHHI; — OTPUMAJIO TIOAAJIbIINN
PO3BUTOK TEOPETUYHI II0JIOKEHHS IIO/I0 MeXaHi3My iHTeHcudikalii npouecy nepemimyBaHHs Oy1iBeIbHUX
PO34NMHIB y 3MilllyBayax IIPMMYCOBOI Aiii 3a paXyHOK BUKOPHCTAHHSI MEXaHIYHOTO MPUBOJIA BiJj MOOIJIbHOTO AXKepesa
MEXaHiYyHOI eHeprii. [I[pakTu4He 3HaYeHHS OJepKaHUX PE3YJIbTATIB I1OJISITA€ Y MOKJIMBOCTI BUKOPUCTaHHS
PO3p006J1€HOI KOHCTPYKLii pO34MHO3MillyBaya 3 IPUBOOM Bif Bajly TpPaHCMIicCii MOTOOJI0KA [1J151 IPUTOTYBaHHS
OyAiBeJIbHUX PO34YMHIB B YMOBaXx BifICYTHOCTI CTal[iOHAPHOTO €JIEKTPOIIOCTaYaHHS I1i/i YaCc BUKOHAHHS POOiT
MaJsioMacmTabHOTo Ta iHAuBinyanbHOro OyiBHMITBA. OTPUMAaHi aHATITUYHI 3aJIEXKHOCTI Ta paljioOHa/IbHI IapaMeTpu
POOOTH pO3UMHO3MIilllyBa4a MOXKYTb OyTH BUKOPUCTAHI Iif] Yac iH)KeHEepHUX PO3PaxXyHKiB, IPOEKTYBaHHS
MOOIJIBHOTO 3MilllyBaJIbHOTO OOJIaIHAHHS Ta BUOOPY PEKUMIB pOOOTH 3MilllyBayiB 3aJI€3KHO BiJl BJIACTUBOCTEN

OyZIiBesIbHAX PO3UKMHIB.

2. Improving the efficiency of mortar preparation becomes particularly important when stationary power supply is
unavailable, energy resources are limited, and construction activities are performed on small-scale building sites.
Under such conditions, conventional electrically driven mixers are characterized by higher energy consumption,
longer preparation time, and limited mobility. An analysis of existing mortar mixer designs showed that most of
them rely on stationary power sources and are poorly suited for operation under field conditions. One promising
approach involves using a mechanical drive powered by the transmission shaft of a walk-behind tractor, enabling
autonomous mixer operation while maintaining the required technological performance. The dissertation solves
the scientific and engineering problem of substantiating operating parameters for a mortar mixer driven by the



transmission shaft of a walk-behind tractor. Analytical relationships were derived to determine kinematic and
energy parameters of the mixing process, taking into account torque transmission from the mobile power unit to
the mixing shaft. A stochastic approach for evaluating mortar homogeneity was proposed, making it possible to
determine the rational mixing duration and rotational speed of the working body. Experimental studies established
that the rational operating conditions correspond to a filling ratio of 0.6-0.7 and a mixing shaft speed of 35-40
rpm. These parameters ensure maximum mixing efficiency together with the required homogeneity of
cement-sand mortars. The developed mixer was also confirmed to operate efficiently without external electrical
power. The proposed design reduced energy consumption by 45-50%, shortened the mixing cycle by 25-30%, and
increased labour productivity by 12-15% compared with electrically driven mixers of similar capacity. Labour input
decreased to 0.25 man-hours per cubic metre, while production cost was reduced by 20-25%, confirming the
economic feasibility of the proposed solution for small-scale construction. The obtained results can be applied to
further development of mobile mixing equipment and to substantiation of design and operating parameters for
mortar mixers intended for construction work under field conditions. The object of the research is a mortar mixer
driven by the transmission shaft of a walk-behind tractor together with its structural and technological parameters
governing productivity, mixture homogeneity, and energy efficiency during mortar preparation. The subject of the
research comprises mortar preparation processes in forced-action mixers equipped with a mechanical drive
powered by the transmission shaft of a walk-behind tractor, as well as the influence of structural and operating
parameters on mixing efficiency and energy performance. The aim of the dissertation is to improve mortar
preparation efficiency by substantiating the structural and operating parameters of a mortar mixer driven by the
transmission shaft of a walk-behind tractor. Scientific novelty of the obtained results is as follows: - for the first
time, the influence of kinematic parameters of the transmission-driven system powered by a walk-behind tractor
on mixing intensity and energy performance of a forced-action mortar mixer has been established; - the
application of stochastic models for evaluating mortar homogeneity in forced-action mixers has been further
developed; - analytical relationships have been derived for determining kinematic and energy parameters of the
mixing process while accounting for torque transmission from the walk-behind tractor transmission to the mixing
mechanism; - rational operating parameters of the mortar mixer have been experimentally substantiated,
including a filling coefficient of 0.6-0.7, a mixing shaft rotational speed of 35-40 rpm, and a mixing time of 4-6
min, providing maximum mixture homogeneity with reduced energy consumption; - theoretical principles
describing the mechanism of mixing intensification in forced-action mortar mixers through the use of a
mechanical drive supplied by a mobile mechanical power source have been further developed. The practical
significance of the obtained results lies in the possibility of using the developed mortar mixer driven by the
transmission shaft of a walk-behind tractor for mortar preparation under conditions without access to grid
electricity during small-scale and individual construction projects. The derived analytical relationships and rational
operating parameters of the mortar mixer can be applied in engineering calculations, the design of mobile mixing
equipment, and the selection of operating modes according to mortar properties and application conditions.
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rOJIOBYIOYOrO Ha 3acCimaHHi

BignoBigasbHuUI 3a MiATOTOBKY Kysy6 [Opiit Onerosu4
00JIiIKOBHX JOKYMEHTIB
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