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1. Y puceprauiiiHiii po6oTi Ha MiICTaBi CyKYITHOCTI y3araJbHEHMX HAyKOBUX PE3YyJIbTaTiB BUPIlIEHO HOBE HAYKOBE
3aBJIaHHS MiJBUIIEHHS TeXHOJOTYHOI e(PeKTUBHOCTI IpoLecy Micas361panbHOi JOPOOKU BOJIOTUX 36PHOBUX
MarepiajiB IISIXOM pO3pO0OKU KOHCTPYKIii Ta OGrpyHTYBaHHS pallioHaJIbHUX IapaMeTpiB poO604UX OpraHib
IIHEKOBOTO TpaHcnoprepa. [ligsuieHHsa epeKTUBHOCTI IPOLECY NPUPOJHBOIO JOCYIIyBaHHS BOJIOTOTO 3€pHA Ha
TOKaX HEBEJIMKUX arpONPOMUCIIOBUX (PEPMEPCHKUX FOCIOAAPCTB JOCATAETHCA MIJIIXOM 3aCTOCYBAHHS
MajiorabapuTHOr0 MOGIZIBHOTO TPAHCIIOPTHOTO ITBUHTOBOTO M€XaHi3My. [BUHTOBUII KOHBE€ED CKJIAAAETHCS i3
3aBaHTaXyBaJIbHOTO OyHKEpa Ta KOXKyXa y SIKOMY BCTAaHOBJIEHO I'BUHTOBUI KOHBe€p. 'BUHTOBA JIiHisl HABMBAHHS
CripaJbHUX BUTKiB TBUHTOBOI'O KOHBEEPA BUKOHAHA 3i 3MiIHHMM KPOKOM. 3a pe3yJIbTaTaMU TEOPETUYHO-
€KCIIEPUMEHTAJIbHOTO aHasli3y OTPUMAHO: aHAJIITUYHY MaTEMAaTUYHY MOJIEJIb, IKa QYHKLIOHAILHO ONUCYe

nepexifHui pouec AMHAMIYHOTO IlepeMillleHHS 3epPHOBOro MaTepiajy 110 pob0OYMX [TOBEPXHSIX TBUHTOBOTO



KOHB€€pa IIHEKOBOTO TPAHCIIOPTEPA, SKY 3allACAHO B IapaMeTPUYHil (POpMi; MAaTEMATUYHY MOJIEJIb, SIKA OIUCYE
dyHKLiOHATBHUI XapaKTep KIHETUKU PyXy eJleMEHTapHOI Macu 3epHOBOrO MaTepiany B Mi>KBUTKOBOMY ITPOCTOPI
IBUHTOBOI'O KOHBEEPA Ta KOXKYXa; PIBHSAHHS Perpecii, Ki xapaKTepusyoTh [IOIIKOIKEHHS 3€pHa IIIEeHULT|
po60o4rMM OpraHamMy UITHEKOBOTO TPAHCIIOPTEPA 3aJI€5KHO BiJl TEXHOJIOTIYHUX i KOHCTPYKTUBHUX [TapaMeTpiB
[IPOLLECY; YTOYHEHO €MITIPUYHI MOZEJI IPOLYKTUBHOCTI Ta BUTPAT MOTYKHOCTI ITPOLECY TPAHCIIOPTYBAHHS 3€pHA
MIIEHNWII] IIHEKOBAM TPAHCIIOPTEPOM 3 BPaXyBaHHSIM 3MiHHOTO KPOKY CIIpaJIbHUX BUTKIB TBUHTOBOT'O KOHBEEPA.
BcraHoB/IEHO, 1O: - IPUCKOPEHHS PYXY TijIa €JIEMEHTAPHOI MacK 3€pHOBOIO MaTepiay 110 IOBEPXHi BUTKA
TBUHTOBOT'O KOHBE€EPA 32 3MiHU NIPUPOCTY KPOKY Bif 4 10 8 cM 3MiHIOETbCS B MeXKax Bif 8,5 1o 17,3 m/c2 ns I-ro
BUIIANKy Ta Bif 6,3 10 15,52 M /c2 pJs [I-ro Bunaaky; - KyT BiIXWUJIEHHS Tijla eJIeMeHTapHOI Macy 36pPHOBOTO
Marepiay 3MiHIOETbCS y JlianasoHi Bix 0 mo 720, npuyoMy BiAXUJIEHHS Tijla B MeXKax 3MiHU KyTa Bif 450 mo 720
3aJIEXKHO Bif 36ibLIEHHS iameTpa Ta KpOKY TBUHTOBOTO KOHBEEPA Mae IPSIMUI XapakKTep, a B Aiana3oHi Big 0 1o
450 - obepHeHuU! XapakTep; - CyMapHa KiHeTU4YHa eHeprisi KOHTAKTHOI B3aeMOJIil Til eleMeHTapHOoI Macu
3€pHOBOro Martepiainy 36iybyeTbcst B Mexxax Bif, 0,71 10-3 mo 3,19 10-3 Ik 3ayeKHO Bif, 30i/IbII€HHS MacH Tisa Bif
100 mo 200 r ra mBugkocti ¢paykryauii Big 1,0 mo 1,5 m/c ta B mexax Big 0,3 10-3 go 2,6 10-3 I — 3a 36inbLIeHHs
koedinienTa tept4 Big 0,4 1o 0,8 Ta koedinieHTa BigHOBNEeHHS Bif, 0,3 no 0,9; - po3paxoBaHi TPOAYKTUBHICTS i
BUTpPATH IOTYKHOCTI IIHEKOBOT'O TPaHCIIOPTEPa 3HAX0AThCS B Aiana3oHi, BinnosigHo, Bix 3,0 1o 76,5 (Kr/xB) Ta Bin
22,0 no 232 Br/xB B Mexax 3MiHU giamerpa Big, 0,15 no 0,25 M Ta yactotu obepranHs Bif 100 o 300 06/xB 3a
KPOKY CIlipaJIbHUX BUTKiB FBUHTOBOTO KOHBeepa 5, 10 i 15 cM. Ha 0CHOBI IpOBej€eHOTO KOMILTIEKCY HAyKOBUX
IOCIiIKEHb PEKOMEHIOBAHO TaKi palioHabHi 3Ha4€HHS OCHOBHUX IIapaMETPIiB LIHEKOBOT'O TPAHCIIOPTEPA, AKi
3a0€31e4yIoTh [IPOAYKTHBHICTb IIHEKOBOIO TPaHCIIOpTepa B Mexkax 60...75 Kr/XB 3a BUTpaT notyxxHocti 100...230
Br/xB: nyoua BuxigHoOro orBopy 6yHkepa 40 cM2; 30BHillIHil fiaMeTp rBUHTOBOro KoHseepa 0,2 M; yactoTa
06epTaHHs rBUHTOBOrO KoHBeepa 250...300 06 /xB; 3a30p MK KpaliKol0 BUTKA Ta 30BHILIHLOIO TOBEPXHEIO KOXKYyXa
8,0 cM PiyHuit eKoHOMIYHUH edeKT, SIKUH JOCATHYTO 32 PaxyHOK ITiBUIIEHHS TeXHOJIOTIYHOI e(peKTUBHOCTI

nics36MpanbHOi JOPOOKU 3€pHOBUX MaTepiasiB MHEKOBUM TPAHCIIOPTEPOM CTAaHOBUTS 2,77 I'PH /KI.

2. In the dissertation work, based on a set of generalized scientific results, a new scientific task of increasing the
technological efficiency of the process of post-harvest processing of wet grain materials by developing a design
and substantiation of the rational parameters of the working elements of the screw conveyor is solved. Increasing
the efficiency of the process of natural drying of wet grain on the streams of small agro-industrial farms is
achieved by using a small-sized mobile transport screw mechanism. The screw conveyor consists of a loading
hopper and a casing in which the screw conveyor is installed. The screw line for winding spiral turns of the screw
conveyor is made with a variable pitch. According to the results of the theoretical and experimental analysis, the
following were obtained: an analytical mathematical model that functionally describes the transient process of
dynamic movement of grain material along the working surfaces of the screw conveyor of the screw conveyor,
which is written in parametric form; a mathematical model that describes the functional nature of the kinetics of
the movement of the elementary mass of grain material in the inter-turn space of the screw conveyor and the
casing; regression equations that characterize the damage to wheat grain by the working bodies of the screw
conveyor depending on the technological and design parameters of the process; empirical models of productivity
and power consumption of the process of transporting wheat grain by a screw conveyor taking into account the
variable pitch of the spiral turns of the screw conveyor have been refined. It was established that: - the
acceleration of the movement of the elementary mass of grain material along the surface of the screw conveyor
turn with a change in the step increment from 4 to 8 cm varies within the range from 8.5 to 17.3 m/s2 for the first
case and from 6.3 to 15.52 m /s2 for the second case; - the angle of deviation of the elementary mass of grain
material varies within the range from 0 to 720, and the deviation of the body within the range of angle changes
from 450 to 720 depending on the increase in the diameter and pitch of the screw conveyor has a direct character,
and in the range from 0 to 450 - an inverse character; - the total kinetic energy of the contact interaction of bodies
of the elementary mass of grain material increases in the range from 0.7110-3 to 3.19 10-3 J depending on the
increase in body mass from 100 to 200 g and the fluctuation speed from 1.0 to 1.5 m/s and in the range from 0.3
10-3 to 2.6 10-3 J - with an increase in the friction coefficient from 0.4 to 0.8 and the recovery coefficient from 0.3



to 0.9; - the calculated productivity and power consumption of the screw conveyor are in the range, respectively,
from 3.0 to 76.5 (kg/min) and from 22.0 to 232 W /min within the range of diameter changes from 0.15 to 0.25 m
and rotation frequency from 100 to 300 rpm with a pitch of spiral turns of the screw conveyor of 5, 10 and 15 cm.
Based on the conducted complex of scientific research, the following rational values of the main parameters of the
screw conveyor are recommended, which ensure the productivity of the screw conveyor within 60...75 kg /min
with power consumption of 100...230 W /min: hopper outlet area 40 cm2; outer diameter of the screw conveyor
0.2 m; screw conveyor rotation frequency 250...300 rpm; gap between the edge of the coil and the outer surface of
the casing 8.0 cm The annual economic effect achieved by increasing the technological efficiency of post-harvest
processing of grain materials by a screw conveyor is 2.77 UAH /kg.
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