AHOTALIISA

Ky3y6 }0.0. OOrpyHTyBaHHs mapaMeTpiB pO3UYMHO3MIINIyBaya 3 MPUBOIOM
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[TinBuieHHs €EeKTUBHOCTI MPUTOTYBAaHHS OYiBETbHUX PO3YMHIB HAOyBae
OCOOJIMBOTO 3HAYEHHA 3@ BIJACYTHOCTI CTalllOHAPHOTO EJIEKTPOIOCTaYaHHs,
OOMEXEHUX EHEPreTUYHUX pecypciB Ta HEOOXITHOCTI BHUKOHAHHS POOIT Yy
MajioMacITabHoMy OyAIBHHUIITBI. BUKopHUCcTaHHS 3MilIyBadiB 3 €JIEKTPOINPUBOIOM
y TaKMX YMOBAaX CYIPOBOJIKYETHCS ITiIBUIICHUMH €HEPTrOBUTPATaMH, 301TLIIICHHSM
TPUBAJIOCTI MIATOTOBYMX OMEpAIiil 1 3HIKEHHSIM MOOUIBHOCTI TEXHOJIOTTYHOTO
oOJ1aTHAHHS.

AHani3 ICHYyIOUMX KOHCTPYKIINA PO3YMHO3MILITYBaviB MTOKa3aB, M0 OLIBIIICTb
13 HHUX OpIEHTOBaHI Ha BHUKOPHCTAHHS CTalllOHAPHUX JOKEpeNl eHeprii Ta
HEJIOCTaTHbO TMPUCTOCOBAaHI JO poOOTH B TMOJALOBUX yMoBax. OaHUM 13
MEPCICKTUBHUX HAMPSAMIB  yJAOCKOHAJICHHS 3MINIyBAIHHOTO OOJAAHAHHS €
3aCTOCYBaHHS MEXaHIYHOTO TMPUBOJA BIJ Baja TpaHCMICli MOTOOJOKa, IO
3a0e3reuye aBTOHOMHY pPOOOTy 3MillyBadya 31 30€peKeHHSM HEOOXITHUX
TEXHOJIOTIYHUX TIOKA3HHUKIB.

VY nucepraniiiHiii poOOTI po3B'sI3aHO AKTyallbHy HAYKOBO-TEXHIYHY 3a/Jady
OOTpYHTYBaHHsI TlapaMeTpiB poOOTH PO3UYMHO3MIIIIYBaya 3 MPUBOJOM BiJ Baja
TpaHcMicii MoOToOJOKa. OmepaHO aHATITHYHI 3aJIeKHOCTI JUIS BU3HAYCHHS
KIHEMaTUYHUX Ta CHEPreTUYHUX IapaMeTPiB 3MIIlyBaHHS 3 YpaxXyBaHHSIM
nepenaBaHHsl KPYTHOTO MOMEHTY BIiJ TpaHCMicii MOOUTBHOTO E€HEepPTeTHUYHOTO
3aco0y 40 3MINTyBaJbHOI'O OpraHa. 3ampoOIllOHOBAHO CTOXACTUYHUN MiAXIiJ J0
OLIIHIOBAHHSI OJHOPIAHOCTI PO3YMHHOI CyMillll, SIKMM Ja€ 3MOry BHU3HA4aTH

parioHaIbHy TPUBAJIICTh 3MILITYBaHHS Ta YaCTOTY 00epTaHHS pOOOYOTo OpraHa.



ExcriepuMeHTaIbHO BCTAHOBIIEHO, IO palliOHATbHUMU MapaMeTpaMu poooTH
pO3UMHO3MIITyBaya € KoedilieHT 3aoBHEHHs pododoro o0'emy 0,6—0,7 Ta yactora
oOepTaHHs 3MinTyBaibHOTO Basa 3540 00/xB, 3a SIKUX TOCSATAIOTHCS HaWBHUIIA
¢()EeKTUBHICTh TEepeMIllyBaHHS W HEO0OXiJHa OJHOPIAHICTh I[EMEHTHO-IIIAHUX
po3uuHiB. [linTBepIKEHO MOXIUBICTh €(EeKTHUBHOI pPoOOTH oOJagHaHHS O0e3
BUKOPHUCTAHHS 30BHIIIHIX HKEPETT eIeKTPOSHEPTii.

BcranoBneHo, 10 BUKOPHUCTAHHS PO3POOJIEHOr0 PO3YMHO3MIIITYBada Jae€
3MOTY 3MEHIIUTU eHeproBuTpatu Ha 45-50 %, CKOpPOTUTH TPUBAIICTh LHKITY
smimyBanHga Ha 25-30 % Ta MiABHINMTH TPOMYKTHBHICTH mpari Ha 12-15 %
MOPIBHSHO 31 3MIllyBauaMy aHAJOTTYHOTO 00'eMy 3 €NEeKTPONPUBOIOM. 3HUKEHHS
TPYJIOMICTKOCTI IPUTOTYBaHHA po34uHiB 10 0,25 moauHo roa/M? 1 co01BapTOCTI iX
BUroTOBJIeHHS Ha 20-25 %  mATBEepAXYE  EKOHOMIYHY  JOIUIBHICTH
3aMpOIOHOBAHOI0 TEXHIYHOTO PIICHHS ISl MajoMacIITabOHOro Oy 1IBHUIITBA.

OnepxkaHi pe3ynbTaTH MOXKYTh OyTH BHKOPHUCTaHI ISl TOJATBIIOTO
BJIOCKOHAJICHHS MOOUIbHHMX 3MIIIyBAIbHUX YCTAHOBOK 1 OOIpYHTYBaHHs ix
KOHCTPYKTHUBHUX Ta PSKUMHUX TTapaMETPIB Ii]] Yac MPOEKTYBAHHS 00JIa THAHHS JIJIS
MPUTOTYBaHHS Oy/IIBETbHUX PO3YHHIB.

O0’€eKTOM JOCTIIKEHHS € PO3UUHO3MIIIIYBay 3 IPUBOJIOM BiJl BaJly TpaHCMICIi
MOTOOJIOKa Ta WOTO KOHCTPYKTHUBHI W TEXHOJIOTIYHI TTapaMeTpH, M0 BU3HAYAIOTh
MPOIYKTUBHICTh, OJHOPIMAHICTh CYMillll Ta €HEProeeKTUBHICTh MPOIIECY
NPUTOTYBaHHS Oy/1BEJIbHUX PO3YMHIB.

[TpeameTom HOCTIKEHHS € TIPOIIECH MMPUTOTYBAaHHS OY/IIBEIbHUX PO3UMHIB
y 3MIllyBaJbHUX YCTAHOBKAX IPUMYCOBOi [ii 3 aBTOHOMHHUM MEXaHIYHUM
IPUBOJIOM B1J1 BaJly TPAHCMICii MOTOOJIOKA Ta BIUIMB KOHCTPYKTHUBHUX 1 PEKUMHUX
napameTpiB 00JagHAaHHSA HAa €(EKTHBHICTh 1 €HEPreTUYHl MOKA3HUKH MPOIIeCy
3MIIIIyBaHHS.

Meroro aucepramiitHoi poOOTH € TMiABHIIEHHS €(QEKTUBHOCTI MPOIIECY
IPUTOTYBaHHS OyAiBEIHbHUX PO3UMHIB MUISIXOM OOTPYHTYBaHHS KOHCTPYKTUBHHX 1
PEXKUMHUX NapaMeTpiB PO3UYMHO3MIllyBaya 3 MPHUBOJOM BiJ Baly TpaHCMICIi

MOTOOJIOKA.



HayxoBa HOBH3HA 0/1epKaHUX PE3YJIbTATIB MOJISATa€ B HACTYITHOMY:

— BIEpILE BCTAHOBJIEHO 3aKOHOMIPHOCTI BIUIMBY KIHEMaTUYHHX NapaMeTpiB
OpuBOJAa BiJ Bally TpaHcMicli MOTOOJOKa Ha IHTEHCHUBHICTh MEpEeMIIIyBaHHS
OyIiBeTbHUX PO3YMHIB Ta CHEPreTHYHI MOKA3HWKU POOOTH PO3UYMHO3MIITyBaya
IPUMYCOBOI Aii;

— OTPUMAJIO MOJANBIINN PO3BUTOK 3aCTOCYBAaHHS CTOXAaCTHUHUX MOJENen
JUISL OLIIHFOBAHHS OJTHOPITHOCTI Oy/IiBEIbBHUX PO3YMHIB y 3MillTyBayax MPUMYCOBOi
Aii;

— OTPHUMAHO aHAJITHYHI 3aJeKHOCTI JJI1 BHU3HAYCHHS KIHEMAaTHYHHX 1
CHEpreTUYHUX MapaMeTpiB MpOLECy 3MIIIYBAaHHA 3 YypaxyBaHHSAM Iepezadi
KPYTHOTO MOMEHTY B TPaHCMiCli MOTOOJIOKA 10 poOOYOro opraHa 3MillyBaya;

— EKCIEpPUMEHTaJbHO OOIPYHTOBAHO palliOHAJIbHI IapaMeTpu poOOTH
po3urHO3MilTyBaya (Koe(ilieHT 3arnoBHeHHsT poboyoro o0’emy 0,6—0,7, yactora
oOepTaHHs 3MinTyBaabHOTO Bajia 35—40 00/xB, TpUBaJICTh 3MilTyBaHHsS 4—6 XB), 3a
AKUX 3a0e3MeuyeThCss MaKCHUMallbHa OJJHOPIIHICTH PO3YMHHOI CyMIIIl TpHU
MEHIIIOMY €HEPrOoCTOXUBAHHI,

— OTPUMAJIO MOAAJIBIINMA PO3BUTOK TEOPETUYHI MOJTOKEHHS 111010 MEXAHI3MY
1HTeHCU(IKaIii Mpolecy NepeMilryBaHHs OyNiBEJbHUX PO3YMHIB y 3MilllyBayax
MPUMYCOBOI JIii 32 PaXyHOK BUKOPHCTAHHS MEXaHIYHOTO MPUBOJA BiJl MOOITEHOTO
JoKeperia MEeXaHI9HO1 eHeprii.

[IpakTuHe 3HAYCHHS OACPNKAHMX PE3YJIbTATIB TMOJATAE Y MOMKJIMBOCTI
BUKOPHUCTAaHHS PO3POOICHOI KOHCTPYKITIT pO3YMHO3MIIITyBava 3 MPUBOIOM Bijl BaTy
TpaHcMicli MOTOOJIOKA /I MPUTOTYyBaHHS OYJIBEIbHMX PO3YHMHIB B YMOBAax
BIJICYTHOCTI CTAI[lOHAPHOTO €JIEKTPONOCTAYaHHA MiJ 4Yac BUKOHAaHHS pOOIT
MaJIOMacITabHOTO Ta 1HIUBIyaIbHOTO Oy IIBHUIITBA.

OTpuMaHi aHaJITAYHI 3aJ€KHOCTI Ta paIllOHAIbHI MMapaMeTpu poOOTH
PO3YHHO3MIIITYBadya MOKYTh OyTH BUKOPHCTaHI Mij 9ac iHKEHEPHUX PO3PaXYHKIiB,
MPOEKTYBaHHS MOOUIHPHOTO 3MINIYBaJLHOTO OOJaJHaHHS Ta BHOOPY PpPEKHUMIB
po0OOTH 3MilllyBayiB 3aJI€KHO BiJl BIACTUBOCTEH OY[IBEIbHUX PO3YMHIB 1 YMOB iX

3aCTOCYBaHHSI.



Pesynbrat gucepTamiitHOro OCHIJDKEHHS BIPOBAHKEHO Y BUPOOHUUY
niseHIcTe TOB «BupoOuuye mianpuemctBo “bynmexanizauis™ (M. [lonrasa) Ta
XBK «Bopckmna» (M. [lonraBa) miag yac BUKOHAHHSI pEMOHTHO-OY/IIBEIBHUX POOIT
13 IPUTOTYyBaHHS OY/IIBEIFHUX PO3YHMHIB, IO MIATBEPKEHO BIIMOBIIHUMHU aKTaMU
BITPOBAPKCHHSI.

[IpakTuHe BUKOPUCTAHHS PO3POOJICHOTO PO3YMHO3MIIIYBada 3 MPUBOIOM
BiJI BaJly TpaHCMIcii MOTOOJIOKa MIATBEPAWIIO JOLUUIBHICTE HOTO 3aCTOCYBaHHS,
HaJIMHICTh pOOOTM Ta €(PEKTUBHICTh MPOLECY MPUTOTYBAHHS OYJIBEIBHUX
PO3YMHIB B yMOBaX BIJICYTHOCTI CTAI[lOHAPHOTO eJeKTporocTtadaHHs. OTpuMani
PE3yJIbTaTH 3aCBITYUIN MOXIIUBICTh BUKOPUCTAHHS 3alPOIIOHOBAHOI KOHCTPYKITii
B ABTOHOMHHUX MaJIOra0apUTHUX 3MIIIYBAJIbHUX YCTAHOBKaX JUIsl iHAMBIAYaJIbHOTO,
PEMOHTHOTO Ta MaJIOMacIITaOHOTO Oy 1IBHUIITBA.

VY BcTymi OOrpyHTOBaHO AakKTyalbHICTh TEMH JUCEPTaLIMHOI pPOOOTH,
3yMOBJICHY HEOOX1AHICTIO MiIBUIICHHS €()EKTUBHOCTI MPUTOTYBaHHS Oy 1IBEIIbHUX
PO3UYHHIB B yMOBax OyiBEJIbHOIO MaiIaHYMKa, OCOOJIMBO IT1]T YaC BUKOHAHHS POOIT
MajoMacIITabHOTO OyIBHUIITBA 3a BIJICYTHOCTI CTal[lOHAPHOTO
CJIEKTpOIIOCTauaHHs. Bu3HaueHO MeTy W OCHOBHI 3aBIaHHS JOCIIJKEHHS,
chopMyJIbOBaHO OO'€KT 1 IpeAMET AOoCiKeHHs. ONrUcaHo METOU JOCHIKEHHS,
BUKOPHUCTaHI JUIsl TEOPETUIHOTO OOTPYHTYBAHHS Ta €KCIIEPUMEHTAILHOT TIEPEBIPKU
napaMmeTpiB pO3YMHO3MIINIYyBa4Ya 3 MPUBOJAOM BiJl Baja TpaHCMIcli MOTOOJIOKA.
ChopMmynbOBaHO HAyKOBY HOBHM3HY Ta TpPAaKTUYHE 3HAYECHHA OJCPIKAHHUX
pE3yNbTaTIB.

VY nepmomy po3iii 31HCHEHO aHaAIITUYHUM OTJISIT Cy4acHOTO CTaHy 3ac0o01B
1 TEXHOJIOT1M NPUroTyBaHHS OyAIBEIbHUX PO3YMHIB. PO3MNISIHYTO BHMOTH [0
3MINIYBAJILHOTO OOJaJHaHHS Ta T[IOKAa3HUKIB SAKOCTI PO3YMHHHX CYMIIIEH,
MIPOAHAJI30BAHO ICHYIOY1 KOHCTPYKIIIT pO3UYMHO3MIIIYBAYIB 1 CUCTEM iX MPUBOJIIB.
3a pe3yabTaTaMH aHalli3y BU3HAYECHO OCHOBHI HEMIONIKH TPAAMIIINHUX TEXHIYHUX
pillieHb Ta OOIPYHTOBAHO JOIUIbHICTh 3aCTOCYBAaHHS MPUBO/IA B Bajia TpaHCMICIT

MOTOOJIOKA.



Y apyromy po3nisii  BHKOHAHO TEOPETHYHI JOCHIIKEHHS PoOOTH
pO3UMHO3MIITyBaya 3 MPHUBOJIOM BijJ Bajla TpaHcMicii MoToOsioka. Po3poGieHo
KOHCTPYKTUBHY CXeMy OOJaJHaHHSA Ta OOTPYHTOBAHO HPHUHLHUII HOTO poOOTH B
yMOBax Oy/1iBeTbHOTO MaiiJaHYMKa. 3alIPOIIOHOBAHO CTOXACTUYHY MO/JIEIh MTPOIIECY
3MIlTyBaHHS OY/IBEJIbHUX PO3YMHIB, a TaKOX OJIEPKAHO aHATITUYHI 3aJIeKHOCTI
JUTSl BU3BHAYCHHS KIHEMAaTHYHUX 1 €HEPreTHYHUX IMapaMeTpiB, MO a0 3MOTY
BCTAHOBUTH paIllOHATIbHI PEKUMU POOOTH 3MIIITyBayva.

Y TpetboMy pO3/ii MOJIaHO PE3yJbTaTH €KCIEPUMEHTATBHUX JTOCITIIKEHb
Ipoliecy 3MIlTyBaHHs Oy 1IBEIbHUX PO3UMHIB Y PO3UYNHO3MIIIYBaYi 3 TPUBOJIOM BiT
Baja  TpaHcmicii  MortoOnoka.  Po3pobieno  mporpamy # METOAMKH
eKCIEPUMEHTANBHUX JIOCHIDKEHb, HABEJICHO XapaKTePUCTHKY OOJaJHaHHS,
MarepiajiiB 1 BUMIpIOBaIBHUX 3ac00iB. Ha OCHOBI OTpHMaHUX €KCIIEpUMEHTATBHUX
JTAHUX BCTAHOBJIEHO palllOHaJIbHI MapaMeTpy poOOTH 3MilllyBaya Ta MiATBEPAKEHO
aJICKBAaTHICTh 3aIIPOIIOHOBAHUX TEOPETUUYHUX OJIOKECHb.

VY deTBepTOMY PO3M1JII BUCBITICHO PE3yJIbTaTH BHUPOOHUYUX BUIIPOOYBAHBb
pO3p00JIEHOT0 PO3UMHO3MIIITyBaya B yMOBaxX OyjiBenbHOro maijganuuka. [lomano
HOTr0 OCHOBHI TEXHIYHI XapaKTEPUCTUKH Ta PE3YJIbTATH €KCILTyaTalllitHOT TEPEeBIPKU
Ha peallbHUX 00'ekTax OYHMIBHUIITBA. BUKOHAHO OIIHKY TEXHIKO-€KOHOMIYHOI
e(eKTUBHOCTI 3aCTOCYBAHHS 3MIllTyBava ¥ MATBEPKEHO 3HUKCHHSI EHEPTOBUTPAT
1 TPUBAJIOCTI IUKITY 3MINTyBaHHS, 110 3aCBITYEHO aKTaMH BITPOBAJIKEHHS.

VY nonaTkax HaBEACHO MaTepiayiv, IO JOTOBHIOIOTH OCHOBHI MOJIOXKEHHS
JUCEPTaIiitHOT poOOTH, 30KpeMa aKTH BIPOBADKEHHS PE3YJIbTaTiB OCTIIKEHb Y
BUPOOHMYY MisUIbHICTH OYAIBEIbHUX MIANPUEMCTB 1 CIHCOK HAYKOBHUX IIpallb
3100yBaya 3a TemMoro aucepraii. HaBegeHi marepianu miaATBEpKYIOTh MPAKTUYHE
3HAUYCHHS OTPUMAaHUX PE3yibTaTIB Ta IX anpoobairiro.

KitouoBi croBa: OyiBenbHHI pPO3YHMH, PO3UYMHO3MIITYBajlbHA YCTAaHOBKA,
3MINyBaHHs, MOTOOJIOK, Baj 3MilllyBada, OJHOPIAHICTH CYMIII, CTOXaCTUYHA
MOJIeJb, KPUTEPIT MOIOHOCTI, MATEMaTUYHA MO/JIEJb, POAYKTHBHICTh, TOTYKHICTh
MPUBOJY, MajoradbapuTHe oOJagHaHHS, po0oUl mapaMeTpH, eHeproeeKTUBHICTD,

poGouuii opras.
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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.

The research results have been implemented in the production activities of
Budmekhanizatsiia Manufacturing Enterprise LLC (Poltava, Ukraine) and the
Vorskla Housing Cooperative (Poltava, Ukraine) during repair and construction
work involving mortar preparation, as confirmed by the corresponding
implementation certificates.

Practical application of the developed mortar mixer driven by the transmission
shaft of a walk-behind tractor confirmed the feasibility of the proposed design, its
reliable operation, and high efficiency in mortar preparation without access to grid
electricity. The obtained results also demonstrated the potential for using the
proposed design in compact mobile mixing units intended for individual, repair, and
small-scale construction projects.

The Introduction substantiates the relevance of the dissertation topic, driven
by the need to improve the efficiency of mortar preparation under construction-site
conditions, particularly during small-scale construction where stationary electrical

power is unavailable. The research objective and main tasks are defined, while the



object and subject of the study are specified. The research methods used for
theoretical substantiation and experimental verification of the operating parameters
of a mortar mixer driven by the transmission shaft of a walk-behind tractor are
described. The scientific novelty and practical significance of the obtained results
are also presented.

Chapter 1 provides an analytical review of current equipment and
technologies used for preparing construction mortars. Requirements for mixing
equipment and mortar quality are considered, while existing mortar mixer designs
and drive systems are analysed. Based on this review, the main limitations of
conventional technical solutions are identified, and the feasibility of using a drive
powered by the transmission shaft of a walk-behind tractor is substantiated.

Chapter 2 presents theoretical investigations into the operation of the proposed
mortar mixer driven by the transmission shaft of a walk-behind tractor. A structural
design of the equipment is developed, and its operating principle under construction-
site conditions is substantiated. A stochastic model describing the mixing process is
proposed, and analytical relationships are derived to determine kinematic and energy
parameters. These relationships make it possible to establish rational operating
conditions for the mixer.

Chapter 3 presents the results of experimental investigations into mortar
mixing using the proposed transmission-driven mixer. Experimental procedures are
developed, and the characteristics of the equipment, materials, and measuring
instruments are described. Analysis of the experimental data made it possible to
determine rational operating parameters and to confirm the adequacy of the proposed
theoretical model.

Chapter 4 describes industrial testing of the developed mortar mixer under
actual construction-site conditions. The main technical characteristics of the
equipment and the results of field performance evaluation are presented. A technical
and economic assessment confirmed reduced energy consumption and shorter

mixing time, as verified by implementation reports.



The Appendices contain supplementary materials supporting the main
provisions of the dissertation, including implementation reports documenting
industrial application of the research results and a list of the author's scientific
publications related to the dissertation topic. These materials confirm both the
practical significance of the obtained results and their successful validation.

Keywords: construction mortar, mortar mixing unit, mixing process, walk-
behind tractor, mixing shaft, mixture homogeneity, stochastic model, similarity
criteria, mathematical model, productivity, drive power, compact equipment,

operating parameters, energy efficiency, mixing element.



