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Summary
The article presents research on determining the technological parameter of the thickness of column air
accelerators to increase the efficiency of the process of separation of soy particles from the waste of post-
harvest processing of soybeans in a deep pneumatic channel. As a result, the efficiency of the separation
process reached 71%, while the frequency was 77%, and the losses were 4.3% of soy particles. The con-
structive layout scheme of a deep pneumatic channel for the process of separation of soy particles from the
waste of post-harvest processing of soybeans has been determined.
Abstract

Introduction. Despite the rather rapid development of the leguminous crops market, the development of
harvesting and tillage equipment, especially in the issues of post-harvest processing of grain and seeds,
remain acute and unresolved [1, 2]. To date, the trend towards the use of industrial waste is actively devel-
oping, which on the one hand minimizes costs and on the other is considered environmentally friendly.
Soybean post-harvest waste is often simply discarded, as it cannot be separated from impurities, which
makes their use impossible and dangerous. This happens, among other things, due to the fact that there is
no specialized equipment for cleaning waste from post-harvest processing of soybeans, and the use of
standard post-harvest grain processing machines is not effective enough. The purpose of the study is to
verify the effectiveness of the technological thickness parameter when using column air flow accelerators to
increase the efficiency of the process of separating soy particles from soybean post-harvest waste in a
deep pneumatic channel. Materials and methods. The research was conducted at the FSAC VIM. A de-
veloped mock-up sample of a vertical deep pneumatic channel was used to isolate soy particles from soy-
bean post-harvest waste, consisting of three sections of different heights. The technological parameter of
the thickness of column air flow accelerators in a deep pneumatic channel with a vertically ascending air
flow for the separation of soybean particles from soybean post-harvest waste was justified. The complete-
ness of the impurity release and the efficiency of the process of separating soybean particles from soybean
post-harvest waste in a deep pneumatic channel with vertically ascending airflow at maximum specific grain
load were determined. Results and conclusions. We determined: the technological parameter of the
thickness of column air flow accelerators in a deep pneumatic channel with vertically ascending airflow
when separating soybean particles from soybean post-harvest waste is 80 millimeters, while the maximum
specific grain load is 3 kilograms / (centimeter 2 hour), seed losses do not exceed 5% in a pneumatic chan-
nel with column air flow accelerators, the completeness of the separation impurities are 76% of the "Waste"
fraction, the efficiency of the separation process was 71%, the purity of the "soy particles" fraction was 77%
in one pass during pre-cleaning.

Keywords: soybean seed waste, purification of soybean post-harvest waste, separation of soybean post-
harvest waste.
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®eldeparibHbIl Hay4HbIlU a2pOUHXeHePHbIU ueHmp BUM
2. Mocksa, Poccutickas ®edepayusi

UccnedosaHus npoeedeHbl 8 paMKax eblnosIHeHUs1 20cydapcmeeHHo20 3adaHusi FGUN-2022-0007
«Pa3zpabomamb UHHOBaYUOHHbIE KOMIM/IEKChbI MaWUH C 3jieMeHmamMu po6omusauyuu 051si ceslekyuu u
ceMeHo800cMmea 3epHO8bIX, 3ePHO60608bIX U MacCJIUYHbIX KyJibmyp C MPUMeHeHuUeM
anekmpoghusuyeckux memodoe eo3delicmeusi» Ha 2022-2024 22. ¢huHaHCcupoeaHue ebiOesIeHO
MuHucmepcmeom Hayku u ebicwe20 obpasoeaHusi Pocculickoli ®edepayuu

AkTyanbHOCTb. HecmMoTpsa Ha JOCTAaTOMHO CTPEMUTENLHOE pasBUTHE PbiHKa 3€pHOB0BO0BLIX KynbTyp,
npobrieMbl pa3BuTKsi YOOPOYHOM M NOYBOOOPabAaTLIBAIOLLEN TEXHMKM, OCODEHHO B BOMPOCaXxX MocrieybopoyHOn
06paboTku 3epHa M CEMSH, OCTAOTCS OCTPLIMU U HEPeLLEeHHbIMU [1, 2]. Ha cerogHslwHMn AeHb akTUBHO passut-
BaeTCsl TPEHO, Ha BTOPUYHOE MCMOSIb30BaHME OTXOAOB MPOWM3BOACTBA, YTO, C OOHOW CTOPOHbI, MUHUMMU3MPYET
3aTtparbl, C APYron — CYMTAETCS AKOMOrMyHbIM. OTX04bl NOCrey6opoYHON 06paboTkn CoM 3a4acTyo MPOCTO Bbl-
OpacbIBaloTCH, TaK Kak X HEBO3MOXHO OTAENUTb OT MPUMECEN, YTO AenaeT HEBO3MOXHbIM M ONACHbLIM WX UC-
nonb3oBaHue. MpPoMCXoanT 3TO B TOM YMCIIE M U3-3a TOTO, YTO HET CrMEeLManM3npoOBaHHOM TEXHWKN 111 OYUCTKN
OTXOJOB MocreybopoyHon obpaboTkn cou, a MUCMONb30BaHME TUMOBBLIX MaLLMH MOCNEYy0opPoYHON 0OpaboTKu
3epHa He sBMAEeTCs AOCTAaTOYHO adhdekTMBHBIM. Lilenb nccnegoBaHus — onpeneneHme TeXHONOMMYECKoro na-
pameTpa TOMLLMHBI KOJIOHKOBBLIX aKCenepaTtopoB BO3AYLUHOMO MOTOKA, AN MOBbIWEHUS 3hdEKTUBHOCTM Npo-
Lecca cenapauum COeBbIX YacTuL, U3 OTXOAOB NocrieybopoyHoOn obpaboTkm cou B rrybokoM MHEBMOKaHare.
Matepuanbl n metogpbl. VccnegoeaHua nposogunu B ®IrEHY ®HALL BUM. Mcnonb3oBanu paspaboTaHHbIN
MaKeTHbIM obpasel, rnyboKoro NHEBMOKaHama C BEPTUKaNbHO BOCXOOSALLMM BO3AYLIHbIM MOTOKOM, ANS BblOe-
JIEHVS1 COEBbIX YacTuL, 13 OTXOA0B MocneybopoyHo 06paboTKy CoM, COCTOSALLINIA U3 TPEX CEKLIMIA Pa3HOW BbICO-
Tbl. OBOCHOBBIBaNM TEXHOMOMMYECKUA MApaMETP TOSILLMHBI KOSIOHKOBbIX aKkCernepaTopoB BO3AYLLIHOMO MOTOKA B
rnyboKoM NMHEBMOKaHare C BEPTMKASIbHO BOCXOASLUMM BO3OYLUHBIM MOTOKOM, ANS BblOENEHMs] YacTuL, con 13
0TX0[0B nocneybopoyHorn 06paboTkn con. Onpeaensny NONHOTY BblAeneHust NpuMeck 1 3chheKTUBHOCTb MPo-
Lecca cenapauum YacTul, Con 13 0TX0A0B nocneybopoyHor 06paboTkm coun B riybokoM NHEBMOKaHane ¢ Bep-
TUKaNbHO BOCXOASLUMM BO3AYLUHBIM MOTOKOM MPY MaKCUMaribHOWM yaernbHOM 3epHOBOW Harpyske. Pe3ynbTtarhbl
1 BbiBoAbl. Onpeaenunun: TEXHOSIOTMYECKUA NapamMeTP TOSLLMHbI KOJIOHKOBbLIX aKcernepaTopoB BO3AYLLIHOIMO
MoTOKa B rryboKOM NMHEBMOKaHane ¢ BEPTVKanbHO BOCXOAALLMM BO3AYLLHLIM MOTOKOM NPW BblAEMNEHUN YacTuLl
COW 13 OTXOA0B NOCey6opOYHON 06£>a60ﬂ<m coun 80 MUNMMETPOB; MPY 3TOM MaKcyMasibHasi yaenbHas 3epHo-
Basl Harpyska coctaBnsieT 3 Kr / (CM7/4), noTepu ceMsaH He npeBbiwaloT 5% B MHEBMOKaHasE C KOSIOHKOBbIMU
akcenepaTopamm BO34yLLHOro MOTOKA, MOSHOTA BblaeneHus npumecy 76% dopakumm «OTxoa», 3deKTUBHOCT
npoLecca cenapauum coctasuna 71%, YicToTa opakumm «4acTuLbl con» 77% 3a oavH Npoxon Ha npeasapu-
TENbHOW O4UCTKE.

Knroyeebie cnoea: omxo0bi CEMSIH COU, o4UCmKa omxo008 rnocseybopoyHol obpabomku cou,
cernapauyus omxodos rnocsieybopoyHol 0bpabomku cou.

UuntnposaHue. AkceHoB A. ., XamyeB B. I'., Bop3eHko C. U., l'epacumenko C. A. OnpegeneHne Tex-
HOJTOrm4ecKkoro napamMmeTpa TOoJIWNHbI akcenepaTopoB BO34YLLHOINo NoToka B NHEBMOKaHane anda o4mcT-
Kn oTxogoB nocneybopoyHon obpabotkm cou. M3eecmua HB AYK. 2024. 2(74). 289-297.
DOI: 10.32786/2071-9485-2024-02-35.

ABTOpCKMI BKknag. Bce aBTOpbI HACTOALWEro NCCNeaoBaHWs NMPUHMManM HenocpeacTBEHHOe yvacTue B MiaHnpoBa-
HWW, BbINOMHEHUW UNM aHanu3e AaHHOro uccrieqoBaHus. Bce aBTopbl HacTosiel cTaTbW 03HAKOMWUANCL C MpeacTaB-
TNIEHHbIM OKOHYaTesbHbIM BapuaHToM 1 ogoGpunm ero.

KoHdnuKT nHTepecoB. ABTOpbI 3a8BMAIOT 06 OTCYTCTBUM KOH(NNKTA MHTEPECOB.
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BeepeHue. OaHMM U3 OCHOBHbIX HaMpaBfiEeHWI UCMONb30BaHNS COU SAABMSiIETCA nepepa-
b0oTka ee Ha ypaxHble Lenu. [Ina ncnonb3oBaHUs B NPOM3BOACTBE KOPMOB MOrYT MOLONTU U
oTxoabl nocreybopoyHon obpaboTtkm com [3]. Ons cHmkeHna 6e3Bo3BpaTHLIX MOTEepb Ha 3Tane
nocneybopoyHor obpaboTkM 3epHa Cou, a TakkKe AN OYUCTKU OT NErkon TPyaHOOTAENMMOM
npuMecu, KoTopast MOXeT codepkaTb B cebe onacHble BelecTBa (YacTuLbl TSHKENbIX METanNmMos,
rpnbkn n Gakrtepun) [4, 5], GbINM NpoBeaeHbl HAay4YHbIE MCCNEeQoBaHUSA MO M3YYEeHUIO mpoLuecca
cenapaumm 1 BblOENEeHN0 TPYOHO pasgennmbix NpuMecen n3 oTxogos nocneybopodHon obpa-
60TkM 3epHa com [6, 7]. o pe3ynbTatam uccrnenoBaHui ObINO YCTAHOBMEHO, YTO OTXOA4bI Nocne-
ybopo4Hon o6paboTkmM COM MOXHO pasaenntb C npumecamun ¢ acpdeKkTMBHOCTLIO A0 45% B BO3-
OYLWHOM KaHarne ¢ BepTMKanbHO BOCXOASLLUM BO34YLUHBIM MOTOKOM.

C uenbto noBbIWEHNA 3hPEKTMBHOCTM NpoLecca cenapauumn oTxo4oB nocneybopoyHom
06paboTkn comn Gbin NpoBeaeH aHanua paboT, NOCBALLEHHbLIX NPOLIECCY cenapauun 3epHa u ce-
MSIH COM B rnyOOKOM MHEBMOKaHarne ¢ BEPTUKaNbHO BOCXOASALLMM BO3AYLIHbIM NOoTokom [8-13].
Pe3ynbTathl 3TUX MCCNeAOBaHWIA NOKa3bIiBAKT, YTO B rMyOOKOM NMHEBMOKaHane ¢ BepTUKarbHO
BOCXOAALLMM BO3AYLUHbIM MOTOKOM M YCTaAHOBMEHHBIMU KONOHKOBLIMM akceneparopamu BO3-
AYLWHOro NoToka MOXHO BbIAENATbL COPHYK MPMMECh (B TOM YMCIIE U COEBbLIN NPOAYKT (packorno-
Tble YacTuubl CON)) N3 CEMSIH COW, NPU 3TOM 3(PPEKTUBHOCTL MpoLecca cenapaumm CoCcTaBuT
71% 3a oauH npoxog, npu notepsax meHee 3% u yuctoton cemsaH B 81%. lMNMpn aTom yaenbHas
3epHoOBasg Harpyska MoxeT ObITb yBenuyeHa oo 5 Kr/cM?4, 4To B 2 pa3a Bbillie, YeM B paHee Mpo-
BOAMMbBIX MUCCrefoBaHMaX 6e3 KOMOHKOBbBIX aKCernepaTopoB BO3AYLWHOro notoka. OCHOBHbIM
TEXHONOTNYECKMM MapamMeTpoM BAMSAIOWMM Ha NPOLIEeCC cenapaumm CeEMsSIH COM, aBTOpPbI Bble-
NAT TONLWMHY akcenepaTtopoB BO3AYLLHOMO NOTOKA.

CornacHo naTteHTy Ha nonesnyto mogenb Ne 218074 U1 KOHCTPYKUMIO rNyOOKOro nHeB-
MOKaHana cnegyeT U3mMeHuUTb OS5 O4UCTKM OTXOO0B NocreybopovHon obpaboTkm com.

Llenb uccnepoBaHusa — onpegeneHve TEXHONOMMYECKOro napameTpa TOSLMHbBI KONOH-
KOBbIX aKkceneparopoB BO34YLUHOro MOTOKa, AN NoBbleHns adhhekTMBHOCTU npoluecca cena-
paumn CoeBbIX YacTUL, N3 0TX0A0B nocrneybopovHon o6paboTkM com B rnybokoM NHEBMOKaHare.

MaTtepuana n metoabl. [1na nposeneHnsa nccnegosaHnsa B BMMe nsrotosneH makeT-
HbIn obpasel, rmybokoro MHEBMOKaHana ¢ BepTUKaNbHO BOCXOOALUMM BO34YLIHbIM MOTOKOM
(PvcyHok 1). MakeTHbI obpasel 6bin M3roTOBMEH M3 NaMUHUPOBAHHOW daHepbl TOMNLIMHOW
18 MMm. OpoHTanbHas CTeHKa NMHEBMOKaHana BbINOMHEHA M3 OprcTekna ansa HabniogeHus 3a
npoLeccoM. Ha nogaepxmBaloLLyto CETKY, 3aKpenfeHHY0 Ha YeTbipex LapHupax u pacnono-
XKEHHYI0 B HUXHEW YacTu KaHana, yCTaHOBWUMWN 3NEeKTPOBMOPOMOTOp ¢ amMnnuTyaon koneba-
HUI 0O 2 MM, 4YTO CNOCOBCTBYET YBEMUYEHNIO CKOPOCTM ABMXKEHUA MaTepuana BHM3 No Noa-
aepxuBatLlen cetke. [eomeTpuyeckne xapakTepucTnkM NHEBMOKaHana crnegylowue: rmyou-
Ha — 1326 MM, wnpuHa — 90 MM, BbiCOTa KaHana y Bxoga maTtepuarna — 560 mMm, BbicoTa Ka-
Hana y Bbixoga MaTepuana 980 mMm. [MHeBMOKaHan pasgeneH Ha TpU CeKuun N B KaKaou
YCTaAHOBIIEH LLEHTPOOEXHbIN BEHTUNATOP MOLWHOCTLIO 0,75 KBT. BHYTpU kaHana ycTaHOBMEHbI
KONMOHKOBbIE akcernepaTopbl BO3A4YLWHOrO NOTOKA WU3roTOBMEHHbLIE U3 SKCTPYAMPOBAHHOIO ne-
Hononuctupona AIMMMC.

TexHonornyeckuin npoLecc npoiuecca cenapauum Ha MakeTHoMm obpasue: B OyHkep 1
3acbinaeTcs UCXOOHbIN Matepuar, ganee caMOTEKOM MaTepuan nocTynaeT Ha nogaepxuBa-
IOLLYIO CETKY 2 B NepBbli MHEBMOCeNnapupyowmn kadHan 5. Tam matepuan nogsepraetcs 06-
paboTke BO3AYLIHBbIM MOTOKOM, HarHeTaembliM BeHTUnATopom 10, AnNa paBHOMEPHOro pac-
npeneneHna maTepuana BHYTpU NHeBMocenapupylowmnin kamepsl. ObpabaTtbiBaembinl MmaTe-
puan pasgensietca gueugopamu obpabaTtbiBaemoro matepuana 3, npeacTaBnaoLwmnmMm cobomn
TOHKME MeTannuyeckne nNnacTuHbl, YCTAHOBMNEHHbIE Ha BCHO LWMPUHY KaHana, BelIcoTon 50 Mm
N TONWMHOM 2 MM. 3aTeM yCTaHOBMEHbI KONMOHKOBLIE akcenepaTopbl BO34YLWHOMO noTtoka 4,
KOoTopble TpaHCHOPMUPYKOT CKOPOCTb BO3QYLIHOrO noTtoka. [locne atoro marepman camoTé-
KOM OBWXETCS NO NogaepXuBalolen ceTke 2, MpoxoauT 4Yepes3 BTOPOW NHEBMOCENapupyto-
LWWMA KaHan 6 1 TpeTuin nHeBMocenapupyowmn kaHan 7. O4nLLeHHbIn MaTepuan BbiXoguT 13
NMHEBMOCENAPUPYIOLLEro KaHana 4epes BbINMYCKHOE OTBEpCTUE ANns YMCTOro martepuana 8.
Bbioensemble npuMmecu, BbIHECEHHbIE U3 UCXOQHOrO Martepuana, nonagalT B 0CaA04YHYH0 Ka-
Mepy, a OTTyaa yepes BbIXOOHbIE OTBEPCTUA ANs rpsA3HOro Mmarepmana 9 BbIBOOATCS M3 Ooca-
OOYHON KaMepbl Hapyxy.

N 2 (74), 2024
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PucyHok 1 — O6wmii BUA rnybokoro nHEBMOKaHana ¢ BEPTUKanbHO BOCXOAALLMM BO34YLLUHBIM MOTOKOM (a),
KOHCTPYKTMBHas cxeMa MHeBMoKaHara ¢ BepTuKasribHO BOCXOOALWMM BO34YLUHBIM NMOTOKOM M KOJTOHKOBbIE
akcernepaTopbl BO34YLLHOro noToka: 1 — 6yHkep; 2 — nogaepxusatoLas cetka; 3 — aueugopbl obpabaTtbiBaemoro
mMaTtepuana; 4 — KONoHKOBbIE akcernepaTopbl BO34YyLLIHOro NoToka; 5 — nepBasi MTHEBMOCENapUpyoLLasi CEKLUS;
6 — BTOpas NHeBMOCENapupyoLLas cexums; 7 — TpeTbs NHEBMOCENapUpYHoLLas cexums; 8 — BbIMyCKHOE OTBEPCTUE
ANs YuCToro MaTepmana; 9 — BbIXo4HbIE OTBEPCTUSA ANs rpsa3Horo Matepmana; 10 — BEHTUNATOPbLI BO34YLLHOMO
notoka mouwHocTbto 0,75 kBT.

Figure 1 — General view of the deep pneumatic channel with vertically ascending airflow (a), the design
scheme of the pneumatic channel with vertically ascending airflow and column accelerators of the airflow:
1 — hopper; 2 — supporting grid; 3 — supports of the processed material; 4 — column accelerators of the airflow;
5 — the first pneumatic separation section; 6 — the second pneumatic separation section; 7 — the third pneumatic sepa-
ration section; 8 — outlet for clean material; 9 — outlet for dirty material; 10 — air flow fans with a capacity of 0.75 kW

VMcxogHbli maTepuan npeacraBnseT cobon oTxon nocrneybopoyvHon obpaboTku 3epHa
COM, MOSyYEeHHbIN nocrne 06paboTkn Ha TMNOBOW 3epHooYUCTUTENBHON MawmHe PETKUS K-531,
BnaxxHocTbio 11,2% maccon 100 kr. B cBoeM coctaBe coaepxut Ao 75% coebix YacTtuy,. dpak-
LMOHHbIN COCTaB MaTepuana npeactaeneH Ha pucyHke 2. COOTHOCHA NpeAcTaBeHHbIN MaTepuman
c FOCT 17109-88, MOXXHO OTMETUTb, YTO COAEP)KaHNE COPHOM NPUMECK B NCXOAHOM MaTepuarne,
paccmaTpuBaeMoM B CTaTbe, MpeBblllaeT HOPMAaTMBHbLIA MoKasaTernb N0 COAEep)KaHWUK COPHOWN

npvMecu B 4 pasa, B CBA3M C YeM Krnaccuduumpyem ero kak: «Matepuan ¢ BbICOKMM CoAepa-
HWEM COPHOW NPUMecH».
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PucyHok 2 — ®pakuMOHHbBIV COCTaB UCXOAHOro MaTepuana
Figure 2 — Fractional composition of the starting material

VccneqoBaHma MNpOU3BOAMIMCHE MPUM MOCTOSIHHOW  YAENbHOW  3€PHOBOWM  Harpyske
2 Kr/cM?4, 1 Npu MeHsioLLeics yaenbHon 3epHoBon Harpyske ot 0,5 oo 5 kr/cM?4. B xoge nabo-
paTOpPHbIX UCCNEAOBAHUIA N3MEHANACh TOSLLMHA KONMOHKOBBIX aKkcenepaTopoB BO34YLLHOro NoTo-
Ka, a TaKke NX KpenneHne K nepegHen, 1 kK ppoHTanbHoOM CTeHke NHEBMOKaHana.

OnbITbl NPOBOAMINCE B TPEXKPATHOM MOBTOPHOCTU, NOKa3aTeslb TOMHOCTU OMbiTa He npe-
Bbiwan 5% npwu goBeputensHon BepositHoctu 0,9.

Pe3ynbTaTtbl u obcyxaeHue. [ns onpeneneHnss onTMManbHOW TOMLMHbLI KONTOHKOBbIX
aKkcenepaTopoB BO3AYLUHOrO MNOTOKa, ANS pa3geneHns 0TXO40B nocneybopoyHon 06paboTku com
ObINKn NpoBeAeHbl UCCNegoBaHUSA Ha oTxodax nocneybopodHon obpaboTkM Com C UCMONb30BaHM-
€M KOJTOHKOBbIX aKCernepaTopoB BO3AYLIHOMO NOTOKA TOSWMHOW 70MM., MOMyYeHHbIE AaHHble
ObINKn B3ATbI 3a KOHTPONbHbLIA obpasel,. O6WM BUA NHEBMOKaHana C TOMLLMHOW KONOHKOBbIX
akcenepatopos T = 70 MM. NpeAcTaBneH Ha pucyHke 3.

PucyHok 3 — O6Lwmii BUO NHEBMOKaHana B3ATOrO 3a KOHTPOIbHbIM obpa3sely
Figure 3 — General view of the pneumatic channel taken as a control sample

BHavyane Ha KoHTponbHOM 0Opa3sue nposenn ob6paboTky OTXOLOB MOCNeybopoYHOM 06-
paboTkn con. MicxoaHbin MaTepuman Maccom 5 kr, NpoLEeHTHOE coaepkaHne copHom npumecn 23%
MPU MOCTOSIHHOW YAENbHOM 3epHOBON Harpyske B 2 Kr/cM?4 o6paboTany Bo3ayLUHbIM MOTOKOM,
nuia pasHoe CoOTHoLUeHME BbixoaoB B 3,5%; 6%; 10%; 15%; 20%; 225%. [Janee B NHEBMOKaHa-
fle MEHsiNacb CXeMa YCTaHOBKM KONOHKOBbIX aKCeriepaTopoB BO3AYLLHOro MNOTOoKa, OHW yCTaHaB-
nMBanncb Ha BbicoTe 250 MM Hag nNogaep)KMBatoLLE CETKOM U OCTaBNANM LOMOMHUTENBHOE ce-
napuvpyloLiee NpoCTPaHCTBO ANdA nepepacnpegeneHus obpabaTtbiBaemoro maTtepuana. Cxema
nHeBMOKaHana npegcraerieHa Ha pucyHke 4. TonwmHa KONOHKOBbLIX akcernepaTopoB BO34YLLIHOMO
notoka T paBHsnack 40, 60, 80, 90 mm.
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PucyHok 4 — CxeMa nHeBMOKaHana ansi pasaeneHus otxoaos nocrneybopoyHon o6paboTku com
Figure 4 — Diagram of a pneumatic channel for separating waste from post-harvest processing of soybeans

OdhekTMBHOCTb NMpouecca cenapauumn oueHnBanu nokasatenem .B. HototoHa u B. T.
HbloToHa no copmyne:

E=¢e-¢

roe €=(bn/b)100 — nonHoTa BbigeneHusa npumecn, %; £=(an/a)100 — noTepn coesoro matepumana, %;
bn 1 b — macca npumecu B opakunm «OTXo04» U B UCXOAHOM MaTepuarne, r; am U a — Macca COeBOro MaTepuana B
dpakumm «OTX04» U B UCXOOHOM MaTepuane, r.

Mo pesynbTaTtam uccnegoBaHUin Nony4veHbl rpadmkm adeKTMBHOCTM Npolecca cenapa-
LUK 0TX040B nocreybopoyHom 06paboTkM com (PUCYHOK 5) Npu NOCTOSIHHOW yAEeNbHON 3epHOBOM
Harpysku 1 pasHOM COOTHOLLEHUWN BbIXOAOB OTXOLOB.
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PucyHok 5 — Mpadhmk adhpeKTMBHOCTM nNpoLecca cenapaumm 0TXo40B nocneybopoyHorn obpaboTku con
npw NOCTOAHHOM YAEeNbHOW 3€PHOBOW Harpy3kn 1 pa3sHOM COOTHOLLEHUM BbIXOA0B OTXOO0B
Figure 5 — Graph of the efficiency of the post-harvest soybean waste separation process with a constant
specific grain load and a different ratio of waste outputs

M3 pucyHka 5 MOXHO HabrnogaTh, YTO npeanaraemMblil MHEBMOKaHar, C KOFIOHKOBLIMU aK-
cenepaTopamMu BO3AYLLUHOrO NOTOKA CNpaBfisieTca ¢ OTXo4amu nocreybopovHon obpaboTkm com
nyyule BCeEX paHee paccMaTtpuBaeMbix cxeMm. [pu npaBuibHOM Noabope TOMWMHBI KONTOHKOBBIX
aKkcenepaTopoB BO3AYLIHOMO notoka 3(dEKTUBHOCTE PaboTbl MHEBMOKaHamNa C KONOHKOBLIMU
akceneparopamyu BO3QyLUHOrO NOTOKA Bbille MPaKTUYECKM B 2 pas3a B CPaBHEHUM CO CTaHAapT-
HbIMW CXEMaMW MHEBMOKaHAamoB, B3ATbIX 3a KOHTPOIbHbIN 06pa3sel. OgHako 3dheKTMBHOCTL
npouecca cenapaumm B 65% He MOXET cuMTaTbCa YOOBMETBOPUTENBHON, TakK Kak BCE elle He
SABNSAETCS JOCTATOYMHO BbICOKOW B CPaBHEHME C TUMOBLIMM MalmMHaMu nocneybopoyHon obpa-
00TKM 3epHa. [NoTepn Npu TOMLUMHE KOMOHKOBbLIX akcenepaTtopoB BO34YLUHOro notoka 80 mMm co-
ctaBnnn 21% npu MakCcUMarnbHOM CKOPOCTM BO3AYLUHOIO MOTOKa M OKomo 5% B TOYke C Makcu-
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ManbHbIM MokasaTenem 3dEKTUBHOCTM Mpouecca cenapaunn. B cpaBHeEHME C KOHTPOMbHOM
cxemon nHeBMokaHana 33% npu MakCMMaribHOW CKOPOCTM BO3QYLUHOrO notoka u 16% B Touke
MaKkcumarbHon ahEKTVBHOCTM NpoLecca cenapaummn 0TX0A0B nocrneybopoyHon 06paboTku cou.

Mpn cpaBHEHUU KOHTPONbHOrO obpasua MHEBMOKaHana u npeanaraemMon KOHCTPYKUMK
NHEBMOKaHasa npu pasHon yaernbHOW 3epHOBOW Harpyske. Macca ucxogHoro matepuana 5 kr,
NpouUeHTHoe coaepxkaHue copHou npumecu 23%, nabopaTopHble MCMbiTaHWA NPOBOAMMUCH Ha
yaenbHoW 3epHoBon Harpyske: 0,5; 1,2; 2,0; 2,5; 3,0 kr/cM?4. B npepnaraemoi KOHCTpYyKLMN
NMHEBMOKaHana KOfIOHKOBbIE akcernepaTopbl BO3QYLUHOrO NOToka ObiNn NOBEpPHYThI MPOTUB ABM-
XeHusa obpabaTtbiBaemMoro marepuvarna, Kak nokasaHo Ha pucyHke 6, 4YTo NpuBeOeT K CHUXKEHUIO
noTepb COEBbIX YacTuy, obpabaTbiBaeMoro matepmana. [na noarBepXXaeHNs AaHHOro Npeano-
NnoXeHus GbinyM NpoBefeHbl UCMbITaHUSA Ha KOHTPOSIbHOW CXeME, CXeMe, OMNMCaHHOW B MEepBON
YyacTum onbIToB (cxema 1), 1 06HOBMNEHHON cxeme (PUCYHOK 6) (cxema 2).

NEPEAR CERYNA SMOPaR Cextjus mpembi CEKNA
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PucyHok 6 — CxeMa 2 nHeBMOKaHasna Mcnosib3yemoro Ans pasgeneHusi oTXo4oB NocneybopoyHOM
06paboTKM com B ONbITE NPY pa3HOW yaerbHOW 3€pHOBON Harpyske
Figure 6 — Diagram of the pneumatic channel used to separate the waste from the post-harvest processing
of soybeans in the experiment at different specific grain loads

Pe3ynbTathl NabopaTopHbIX MCCNeaoBaHN NpeacTaBneHbl Ha pucyHke 7. Cxema 2 gen-
CTBUTENbBHO MoOKa3biBaeT Ooree BbICOKYID 3(dEKTMBHOCTL NpoLecca cenapaumMm OTX040B Mo-
cneybopo4Hon obpaboTkn con Npu yaenbHOW Harpyske 2,5 kr/cM“d. n pasHanack 71%. Motepwn
coctaBunn 4,3%, cxema 1 1 KOHTPONbHas cxema nokasanun 3ddeKTMBHOCTb MpoLecca cenapa-
umm B 63% 1 39 % COOTBETCTBEHHO.
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PucyHok 7 — Mpadhmk adhpeKTMBHOCTM nNpouecca cenapawumm 0TXo4oB nocrneybopovHon o6paboTku
COW NpUW NOCTOSIHHOW CKOPOCTU BO3AYLLHOIO MNOTOKa 1 pa3HOM YAerbHOM 3epHOBO Harpyske
Figure 7 — Graph of the efficiency of the post-harvest soybean waste separation process at a
constant air flow rate and a different specific grain load
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3aknto4eHue. [N BblgeneHnsa CoeBbIX YacTuL, U3 OTXOA0B nocneybopoyHon obpaboTkm com
nydile BCEro NOAXoAuUT cxema rnybokoro nMHeBMOKaHana ¢ BepTMKarnbHO BOCXOASALLMM BO34YLUHbLIM
MOTOKOM, MpeacTaBrieHHast Ha pucyHke 6. [laHHasi cxema obecneunBaeT 3acpeKkTMBHOCTL npoLuecca
cenapauun B 71% 3a oguH npoxoa maTtepuana. OgHako 3TOT NokasaTerb Bce ellle He OTBeYaeT Tpe-
OOBaHNSIM CEPUIMHBIX 3EPHO-CEMSOUNCTUTENBHbIX MaLUUH [14]. TeM He MeHee 3TOT pe3ynbTaT MOXHO
cuuTaTb YAOBMNETBOPUTENBHBIM OTHOCUTENIBHO paHee pPacCMOTPEHHbLIX cxeM. OnTuManbHasi TOnWwMHa
KOIMOHKOBbIX akcenepaTopoB BO3AYLUHOIO MOTOKA, A4Sl OMUCTKM OTXO4OB NOCreyoopoyHon ob6paboTku
cou, Bbina yctaHoeneHa B 80 MMm. Npn 3TOM NOTEpPU COEBbLIX YacTUL, yaanocb CHU3UTL 0 4,3%. MNMonHo-
Ta BbiAeNeHnst COpHoM npumecn 76%, npy 3ToM yaanoch JobUTbCs YNCTOTLI nocne obpaboTku B 77%.

Conclusions. To isolate soy particles from soybean post-harvest waste, the scheme of a
deep pneumatic channel with a vertically ascending airflow, shown in Figure 6 of this article, is best
suited. This scheme provides an efficiency of the separation process of 71% in one pass of the mate-
rial, however, this indicator still does not meet the requirements of serial grain-seed cleaning machines
[14], however, this result can be considered satisfactory relative to the previously considered
schemes. The optimal thickness of the column air flow accelerators for cleaning soybean post-harvest
waste was set at 80 mm. At the same time, the loss of soy particles was reduced to 4,3%. The com-
pleteness of the release of the weed impurity is 76%, while it was possible to achieve a purity of the
processing field of 77%.
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Summary
The article presents the results of the development of new technologies for rice cultivation in the
Achuevskaya agricultural firm in the Slavyansky district of the Krasnodar Territory. This technology for culti-
vating rice will allow us to develop a comprehensive multi-level methodology for cultivating rice in compli-
ance with all technical and technological requirements for growing rice crops, as well as for environmental
protection, which will not only balance the soil balance of micro and macroelements of the soil, redox poten-
tial, but also agroresource potential of rice agricultural landscapes.

Abstract
Introduction. The study presents a nature-like technology for balanced water use in rice irrigation systems
in the Lower Kuban. The vector of development of modern humanity is directed upward along the techno-
cratic curve. The consequences of this development are pollution of surface and groundwater runoff, an
ever-increasing shortage of water suitable for humans and plants, an increase in anthropogenic load on
agricultural lands, which results in not only a decrease in soil fertility, but also complete degradation with
their removal from crop rotations. At the present stage of development, we need green technologies that
are environmentally friendly. Therefore, the goal of our research is to develop new approaches to nature-
like technology for balanced water use in rice irrigation systems in the Lower Kuban. Object. The object of
research was the water management complex of the Lower Kuban. The research problem is to develop a
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