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1. B3aeMOTNOB'SI3aHNM1 €J1IeKTPOTEXHIYHNI KOMILJIEKC YaCTOTHO-PETyIbOBAHUX €JIEKTPOIIPUBO/IiB MEXaHI3MiB

3€PHOMETAJIbHUX MalllMH

2. Interconnected electrical complex of frequency-controlled electric drives of grain thrower mechanisms

Pedepar:

1. Inceprauiiina po60Ta NpUCBSYEHA BUPIIEHHIO IPO6IeMU 3MEHIIEHHS] TPAaBMYBAHHSI Ta MOLIKOKEHHSI 3€pHa B
rpoiieci mcas361upanbHOi 06pOOKH, [0 HETATUBHO IMO3HAYAIOTHCS SIK HA 3IATHOCTI J10 TPUBAJIOTO 36epiraHHs i
OIIOpy XBOpo6aM i MIKiTHMKaM, TaK i Ha MalOyTHiN ypo>KaltHOCTI Ta SIKOCTi 3i6paHMX 36pPHOBUX KyJIbTYP Y LiiloMy. Y

PpO6O0TI MpoaHasi3oBaHO HasIBHI CIOCOOH Ta MiAXOAM [0 3MEHIIIEHHS TPaBMyBaHHS 3€pHa IIif yac 1oro



TPaAHCIIOPTYBaHH4, SIKi IIOJIITal0Th y 3MiHEHHI MEXaHIYHOI YACTUHU 3€PHOMETAJIBHUKIB Ta/ab0 BUKOPUCTAHHi
IIPY>KHUX MaTepiasiB Ha IOBEPXHSIX KOHTAKTy 3epHa 3 poO0OYMMH OpraHaMy MamuHU. [Ipy 11bOMy OCHOBHUM
€JIEMEHTOM KOHCTPYKILii, [0 3a/la€ TPAEKTOPII0 PyXy 3€pPHOBOTO ITOTOKY 3a/IMIIAETHCS HAIPSIMHUI HOCHUK, IKUH i €
IIPUYMHOIO [IEPEBAKHOI 6i1bIIOCTi HAOYTUX MIKPOTPAaBM 3€pHSITaMU. 3alPONIOHOBAaHA 3MiHA KOHCTPYKILi
3€pPHOMETAJIbHUKA 3 BUJAJIEHHAM HAIlIPIMHOIO HOCHUKA Ta MOJEPHI3alliel0 eJIEKTPOMEXaHIYHOI CUCTEMU arperary
3aBISIKY BIIPOBAP)KEHHIO YaCTOTHO-PEryJIbOBAHOI'O €JIEKTPOIIPUBOAY KOHBEEPA, 1110 JO3BOJIUTD 33/1aBaTh HEOOXiIHY
IIBUJIKICTb PYXYy CTPiUYKM KOHBEEPA, i, BiJIIOBiAHO, TPAEKTOPii 3€pHOBOTrO MOTOKY. 3abe3Me4yeHHs KylI4acTOCTi
[IPU3EMJIEHHS 3€PHA JOCITa€eThCs 3aBOSKM JOJATKOBO CTBOPIOBAHOMY HANPSIMIIEHOMY BiTPOBOMY ITOTOKY,
MIBUAKICTB SIKOTO 3aJI€>KaTUME Bif] TUITY TPAHCIIOPTOBAHOTO 3€PHA Ta MIBUIKOCTI CTPIiYKM KOHBEEPA
3€pHOMETAJIbHUKA. Y pe3ysbTaTi AOCiI)KeHb po3p0o06IeHO METO], peasidaliii HeoOxiHOi 6aliCTUYHOI TpaeKTOPii
[I0JILOTY 3€PHOBOTO IIOTOKY BHACJIIIOK PETYJIIOBAHHS MIBUAKOCTI PyXy KOHBE€EPA, 10 NO3BOJISIE 326€311€YUTU
eQeKTUBHICTb MIPOLeCy NIepeBaHTAKEHHS IIPYU 3HIKEHHI 30MTKiB Bifj [IOIKOIKEHHS 3epHa, OTPUMAaHO 3aKOH
KepyBaHH$ €JIeKTPOIIPMBOJOM BEHTUJISITOPA MifAyBY Y BUIJISA] 6araTolnapaMeTpUYHOro CTENeHeBOro rojiHoma

I PYroro nopsaKy, BUKOPUCTaHHS SIKOTO JI03BOJIsSI€ 3MEHUIUTY JUCIIEPCil0 PO3CilOBaHHS 3€pHa IIiJ] Yac najiHHs
3aJIEXKHO Bifl JAaJIbHOCTI TPAaHCIIOPTYBAHHS Ta BUXiHOTO CTaHy i XapaKTEPUCTUK 3epHa. JloBeieHa €(EeKTUBHICTb
ineHTuikanii enexTpoMarHiTHUX napameTpiB aCUHXPOHHOTO JBUTYHA 3aBISKY aHAJITUMHOMY PO3B'SI3aHHIO PiBHSIHb
L7151 IOTO yCTaJIEHOTO PeXXUMY POOOTU, BUKOPUCTAHHS SIKOTO JO3BOJIsIE CIIPOCTUTH GOPMY ineHTUiKalilHNX
PiBHSIHB i3 3a6€31€4eHHSIM IPUITYCTUMOI TOYHOCTI. 3allPOIIOHOBAHO METO/] Y3TOKEHOr0 KePyBaHHS HE3aJI1€>KHUMU
€JIEKTPOIIPMBOIAMU KOHBEEPA Ta BEHTUJIATOPA MilyBy Ha 6a3i HEYITKOrO KOHTPOJIEPA 17151 KOPUTYBAHHS 3aBJIaHHS
Ha BiZ[TOBiZJHi YaCTOTHO-KEPOBaHi €JIEKTPOIIPMBOIY 3a 3MiHU BiJICTaHi Ta PO3KUY ITIOTOKY 3€pPHA B YMOBAaX HAasBHUX
33/1a104MX i 30ypIOI0YMX BIUIUBIB. Bu3HaueHo criocobu peasnisalii po3po0sl0BaHUX METOIiB Ta aJITOPUTMIB
KEPYBaHH$ y CKJIaJli aBTOMAaTUYHOI MiKpOIIPOLLECOPHOI CUCTEMU €JIEKTPOTEXHIYHOTO KOMILJIEKCY 3€PHOMETAJIbHUKA.
JJOCTOBiIpHICTh OTPUMAHUX Y IUCEPTALiIHOI pOOOTI TEOPETUYHUX [TOJIOKEHD IiATBEPAKY€ETbCS pe3yibTaTaMu

MaTeMaTU4YHOI'O MOZEJII0BAHHS, €KCIIEPUMEHTAJIbHUX JOCIIiIPKEHb Ta allpobalielo y IPOMUCIOBOCTI.

2. The dissertation is devoted to solving the problem of reducing injury and damage to grain during post-harvest
processing, which negatively affects both the ability for long-term storage and resistance to diseases and pests,
and the future yield and quality of harvested grain crops in general. The dissertation analyzes the existing methods
and approaches to reducing grain injuries during its transportation, which consist in changing the mechanical part
of grain throwers and / or using elastic materials on the contact surfaces of grain with the working bodies of the
machine. It is proposed to change the design of the grain thrower by removing the guide nose and modernizing
the electromechanical system of the unit by introducing a frequency-controlled electric drive of the conveyor.
This will allow setting the required speed of the conveyor belt and, accordingly, the trajectory of the grain flow.
Ensuring the accuracy of the landing of grain is achieved due to the additionally created directed wind flow, the
speed of which will depend on the type of transported grain and the speed of the conveyor belt of the grain
thrower. As a result of the research, a method has been developed for the implementation of the required ballistic
flight path of the grain flow by regulating the speed of the conveyor. A method of coordinated control of
independent electric drives of the conveyor and blower fan based on a fuzzy controller is proposed. To correct the
problem for the corresponding frequency-controlled electric drives when the distance and the spread of the grain
flow change under the conditions of the existing setting and disturbing influences.. The ways of realization of the
developed methods and control algorithms as a part of the automatic microprocessor system of the
electrotechnical complex of the grain thrower are determined. The reliability of the theoretical positions obtained
in the dissertation is confirmed by the results of mathematical modeling, experimental research and testing in
industry.
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