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1. MexaHiKO-TeXHOJIOTiUHE OOIPYHTYBaHHS Iicis1301pajibHOI 00pOOKY Ta 30epiraHHs HaCiHHS 36PHOBUX i OJIIMHUX
KyJIbTYP

2. Mechanical and technological substantiation of post-harvest processing and storage of seeds of grain and
oilseeds

Pedepar:

1. lucepTaliis nmprucBsA4YeHa BUPilIeHHIO HAPOAHOTOCIIONAPCHKOI MPO6IEMU HEJOCTATHbOI TEXHIKO-TEXHOJIOTiYHO1
eeKTUBHOCTI CTPYKTYPH Ta 3aCc0biB MeXaHi3allii cucTemu 30epiraHHs 3epHOBOI Ta 0JliHOI npoaykuii. LIg npobiema
BUPIIYeThCS 32 PAaXyHOK BUKOPUCTAHHSI BUCOKOIHTEHCUBHMX TEIIJIOMACOOOMIHHUX TEXHOJIOTIH Ta 06-J1alHAHHS
npu inTeHcudikanii faHuX npoueciB yepes 3aCTOCYyBaHHS BiOpaLiitHUX, XBUJIbOBUX, IMITyIbCHUX (i3HKO-
MeXaHIYHUX YMHHUKIB, sIKi 3a0€3I1euy0Th MiHiMi3allil0 eHepro- Ta MaTepiajloBUTPaT IIPU MaKCUMaJIbHOMY
30€pe>KeHHI BUXiJHUX BJIACTUBOCTEN CiJIbCbKOTOCIIONAPChKOI CUPOBUHMU. [Ipy MiAroToBLi HACIHHEBOTO MaTepiany
10 36epiraHHs BUKOPUCTOBYIOTbCSI IPOEKTOBAHI CXeMHU BibpoacmipaliiiHOro cenaparopa Ta BiopOKOHBEEPHO]

iHdpauepBoHOi cymapku. Po3pobiieHa cucrema 36epiraHHs nepedaydae LeHTpasizoBaHy CUCTEMY KOHBEKIIFHOrO



OXOJIOPKEHHS 3€PHOBUX MacC Ta JIOKaJIbHY — BOPYLIIHHSA IIPOAYKLIi Y ClielialbHUX €MKOCTSX il i€l0 OTIO3UTHO
PO3TallOBaHUX [THEBMOIMIIYJIbCHUX 6ap6oTepiB. [Ipu mpoeKTyBaHHi BibpoacripaliiiHoro cenapaTtopa IpoBeieHIMU
IOCTiIKeHHsIMU OyJia HifTBepyKeHa pobdoya riroresa CTOCOBHO 301/bLIeHHS PYLINHOI c1iiy polecy
(pakLioHyBaHHS 32 PaXyHOK HAKJIAJJAaHHY y CUCTeMi KOMOIHOBaHOI HE3PiBHOBAKEHOCTI Bifl A1ii 30ypIOBaJIbBHUX CUJI
Ta 06€PTOBOrO MOMEHTY, SIKi HAaBOJATLCS Y CUCTEMI ITpM peartizallii aBTOKOJIMBAJIbHOTO PEXUMY PYXy L€HTPaJIbHO]
TpyOU po3mozinbHUKA. [JoBeeHa MOKIIMBICTD IiIBUILIIEHHS SKOCTI cenapallii IIIsIXOM BUKOPUCTaHHS HUKHBOI 30HU
posmoginy BibpoacrmipaljiliHoro cenapaTopa Ta 00IpyHTOBaHi paljioHa/IbHI KOHCTPYKLiNHI IapamMeTpu
pospobieHnoro ob6ianHaHHs. [IpoekToBaHa iH(ppauepBoHa cymapka 11l 06pOOKU CUITKOi 3€pHOBOI MPOAYKIIii
peastizye BiopOXBUJIbOBE [IPOCYBaHHS IPOAYKLii Ha [I0BEPXHi BAHTAXOHECY4YOro OpPraHa 3a MOXKJIMBOCTI PeryJioBaTu
ii mBUAKiCTb NpY MiHiMi3alii MEXaHIYHUX HABAaHTAKEHb HAa OIIOPU KOHCTPYKIii. Po3pobiieHa cucrema
[THEBMOJIMHAMIUYHOT0 3BOPYILEHHSI 3€PHA 403BOJIsiEe 3a0€311e4nTy O6e3repepBHE OHOBJIEHHS ii apiB y
MOB3J0BXHbOMY Ta IIOIIEPEYHOMY HAIIPSIMax Ta BUHECEHHSI BOJIOTY [0 BEPXHIX LIApiB 32 OCTaTHbO [TOMipHUX
eHeprosutpar. LleHTpasnizoBaHa CUCTEMa aKTMBHOTO BEHTUJIIOBAHHS XOJIOLOHOCIEM BUHOCUTD JJaHY BOJIOTY HA30BHI
Ta 3abe3Neyvye HeoOXiiHI YMOBU MIKPOKJIiMaTy y 3€pHOCXOBHUII, pallioHa/IbHI TapaMeTpH SIKOrO OTPUMaHi 3a
pe3yJbTaTaMu CTOXAaCTUYHE MOJIEJIIOBaHHS 33 MeTOA0M bokca-benkina. KOHCTPYKTMBHO-TEXHOJIOTIYHI €J1eMEHTH
IIPOEKTOBAHOI CHCTeMU 30epiraHHs MPOMILIM YCIILIHY IPaKTUYHY arpobaliilo B yMOBax 8 CijibCbKOrOCIOIAPChKUX

Ta MAIIMHOOYiBHUX MiJTIPUEMCTB.

2. The thesis deals with the solution of the national economic problem of insuffi-cient technical and technological
efficiency of the structure and means of mechanization for the grain and oil crop production storage system. The
problem was solved through the application of innovative heat and mass exchange technologies and equipment,
while intensifying the processes by means of vibration, wave, pulsed physical and mechanical factors, which
ensured the minimization of power and material inputs at the maximum retention of original properties of
agricultural raw materials. During seeds preparation, we used specially designed diagrams of a vibration and
aspiration separator as well as vibration and conveyor thermal radiation dryer. The developed storage system
involved a centralized system of convective cooling of grain masses and a localized one, which provide products
movement in special containers under the action of opposite pneumatic pulse barboter. The design process of the
vibration and aspiration separator included research which confirmed the working hypothesis regarding the
increase of the motive force of the fractionating due to the overlap in the system of combined unbalance from the
ac-tion of the forces and torque given in the system during the implementation of a self-oscillating mode for the
central tube of the distributor motion. During theoretical and experimental studies, the possibility of the
separation quality improvement through the application of the lower zone of the vibration and aspiration
separator distribution was proved. The influence of the basic structural parameters for the developed separator on
the efficiency of separation and specific energy consumption was substantiated. The implementation of the
vibration and conveyor dryer for the processing of loose grain allowed to adjust the speed of products
transportation on the surface of the carrying body for the combined unbalance of the vibration system and,
accordingly, the possibility of wave transport without significant mechanical loads on the supports of the structure
and the use of additional mechanical transport devices. Using the second similarity theorem and data of
experimental research, a crite-rion equation of the process for thermal-radiation drying of soya in a moving layer
of products was developed. That enabled to design standard size infrared dryers accord-ing to the set parameters
of the process. The system of dynamic moving of grain provided in the thesis allows to ensure continuous renewal
of the layers in longitudinal and transverse directions as well as transfer moisture to upper layers at sufficiently
moderate energy consumption. The features of the pneumodynamic gravitational stirrer are the use of the The
features of the pneumodynamic gravitational stirrer are the use of a standing wave. That allows to enhance the
dynamic effect of breaking the links between particles of seed material when it is stored in a bulk in special pallets.
Theoretical and experimental studies allowed to determine the influence of the temperature on the quality indices
of cooled wheat, such as moisture, gluten as well as index of its deformation. The centralized system of active
ventilation by the coolant removes moisture from the surfaces of grain mass outside and provides necessary
microclimate condi-tions in a granary, which was provided with rational parameters obtained by the re-sults of



regression analysis with active planning of the experiment. The stochastic simulation was carried out using the
Box-Behnken method, which showed that three models for different processes of the heat and energy storage
system of grain and oil products were adequate as well as the response surfaces which were constructed at fixed
values of the factors. When considering the economic efficiency of production, most of the presented factors in
the designed storage system indicated high technological and technical performance of the presented innovative
means for the investigated processes. That will allow to adjust the process of production and release of high
quality products with the least possible costs. Structural and technological elements of the designed storage
system were suc-cessfully tested on 3 agroindustrial farms. As a result, practical recommendations for the
production of developed mechanisms for the mechanization of post-harvest pro-cessing and storage of oilseed
and grain crops were offered to 5 machine-building enterprises.
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