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Summary
The article examines the design features of sorghum harvesters developed at the Volgograd State Agrarian
University: mounted single-row, trailed double-row and mounted single-row, equipped with replaceable
grain bins. Based on continuous timing of the operation of a mounted single-row sorghum harvester and
mathematical modeling of the use of other studied combines for harvesting grain sorghum, the distribution
of time costs by shift time elements is given. The coefficients of utilization of shift time and shift productivity
of combines have been determined. Ways to increase the productivity of sorghum harvesters have been
proposed.
Abstract

Introduction. Increasing the efficiency of using agricultural machinery is inextricably linked with the intro-
duction into production of new types of machines that perform technological operations with high productivi-
ty and quality of work. In this regard, researchers of agricultural machines have a goal aimed at solving
problems of developing methods and ways to increase machine productivity, reduce crop losses, labor
costs, fuel and lubricant consumption, including through improvements in machine designs using statistical
information on the results of their operation in real conditions, the use of scientific methods and methods
developed by scientists. The results of studies of the developed models of sorghum harvesters for harvest-
ing panicle crops show significant losses of shift time for unloading grain from bins into a vehicle and wait-
ing for this transport, which leads to a decrease in the shift productivity of combines, an extension of har-
vesting time and an increase in grain losses. In addition, trailed sorghum harvesters lose significant time
turning at the end of the headland. Reducing unproductive time is the main way to increase the productivity
of a sorghum harvester. The purpose of the work is to reduce unproductive shift time when harvesting
grain sorghum through the use of an experimental sorghum harvester equipped with replaceable grain bins.
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Materials and methods. When harvesting grain sorghum of the Premiere variety during the harvesting
seasons of 2020 and 2022, continuous timing of the operation of a mounted sorghum harvester was carried
out, the energy source of which was the T-16M self-propelled chassis. Based on the obtained statistical
information on the operation of a mounted sorghum harvester, mathematical modeling was carried out to
evaluate the performance indicators of using a trailed double-row sorghum harvester based on MTZ-82.1
and a mounted sorghum harvester equipped with replaceable grain bins. Results and discussion. The
schemes of a mounted single-row sorghum harvester, as well as a trailed double-row and mounted one,
equipped with replaceable grain bins, are considered. The time spent on elements of shift time when
threshing standing grain sorghum with the studied sorghum harvesters was determined. Analysis of the
research results showed that the maximum share of the main time in the shift (71.57%) corresponds to har-
vesting grain sorghum with an experimental sorghum harvester equipped with replaceable grain bins, and
the minimum (44.0%) — when using a trailed double-row sorghum harvester; the most significant time spent
on unloading grain from the bunker of a trailed double-row sorghum harvester, which is explained by the
use of an insufficient grain bin on this combine; Unproductive shift time can be reduced by using a sorghum
harvester equipped with replaceable grain bins. Conclusions. Based on the results of continuous timing of
the operation of a mounted sorghum harvester based on the self-propelled T-16M chassis for harvesting
grain sorghum and mathematical modeling of the assessment of indicators for the use of trailed two-row
and mounted sorghum harvesters equipped with replaceable grain bins, the distribution of shift time by
component elements was obtained. Significant unproductive shift time (more than 30%) occurs when un-
loading grain from the bunker of a trailed double-row weed harvester. It has been established that shift time
is used most effectively when harvesting grain sorghum using an experimental mounted sorghum harvester
equipped with replaceable grain bins. The productivity of a sorghum harvester can be significantly in-
creased by increasing the number of simultaneously threshed rows of grain sorghum using more powerful
energy resources and equipment with replaceable bins.

Keywords: sorghum harvesters, panicle crops, grain sorghum harvesting, shift capacity of combines,
replaceable grain hopper.
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CHWXEHME HENPOU3BOOUTENbHbLIX 3ATPAT BPEMEHW CMEHbI NPU YBOPKE
METEJIOYHbIX KYJIbTYP COPIrOYBOPOYHbLIM KOMBAUHOM

PsagHoB A. U., dokmop cenbCKoX0o39UCmMBEHHbIX HayK, npogheccop
PepgopoBa O. A., 00KMoOpP MEeXHUYECKUX HayK, npogheccop
Maenosckun 0. C., acnupaHm

Orb0Y BO Boneoepadckuti TAY
2. Boneoepad, Poccutickas ®edepayus

AxTyanbHOCTb. [1oBbILLEHNE 3(PDEKTUBHOCTM UCMOSNb30BAHMS CENbCKOXO3ANCTBEHHOW TEXHUKN HEPas-
PbIBHO CBSI3aHO C BHEAPEHUEM B MPOM3BOACTBO MALLMH HOBbIX 00Pa3LIoB, BbIMOSHAOLLMX TEXHONOMMYECKME one-
paumm ¢ BbICOKOM MPON3BOAUTENBLHOCTHIO U Ka4eCcTBOM paboT. B cBs3n ¢ aTum nepen vccnegoBatensmm MallmH
CENbCKOXO3AVCTBEHHOIO Ha3HAYEeHMS CTOUT LieSb, HAaNPaBEHHasA Ha peLLeHVe 3a4ad no pa3paboTke cnocobos u
nyTen NOBbILLEHUST NPOU3BOAUTESNBHOCTM MaLUMH, CHWKEHUS MOTEPb ypoXas, 3aTpaT Tpyda, pacxoga TonmvBo-
CMas30Y4HbIX, B TOM YKCIle Ha OCHOBE YCOBEPLLEHCTBOBAHWN KOHCTPYKLIMIN MALLMH C MCMOSIb30BaHWEM CTaTUCTUYe-
CKOM MHOPMaLymM Mo pesyrbTataM UX 3KCryaTtaumm B pearbHbIX YCIOBUSAX, UCTONb30BaHUA pa3paboTaHHbIX
YYEHBIMM Hay4HbIX METOAOB U CMOCOOOB. PesynbTaTthl UcCrneaoBaHuin pa3paboTaHHbIX MOAernen coproybopoq-
HbIX KOMBaNHOB Ha YOOpKEe METEMOYHbIX KyNbTyP MOKa3bIBAOT CYLUECTBEHHbIE MOTEPU BPEMEHWN CMEHbI Ha Bbl-
rpy3Ky 3epHa 13 GyHKepOB B TPaHCMOPTHOE CPEACTBO U OXMAAHME 3TOro0 TPAHCMOPTA, YTO BEAET K CHWDKEHUIO
CMEHHOWN MPOM3BOAUTENBHOCTU KOMBaNHOB, K PacTArMBaHWIO CPOKOB YOOPKU U YBENUYEHUIO NOTEPL 3epHa. Kpo-
Me TOro, MpuLENHbIE COProybopoYHbIE KOMOaMHbI TEPSIIOT CYLLECTBEHHOE BPEMS HA MOBOPOTHI B KOHLIE FOHA.
CHwKeHVe HeMpOu3BOAUTESNBHBIX 3aTpaT BPEMEHW — OCHOBHOWM MyTb MOBbILLEHUS NMPOU3BOAUTENBHOCTU COPro-
ybopoyHoro kombanHa. Lienb paboTbl — CHWKEHVE HEMPOM3BOAUTENBbHBLIX 3aTPaT BPEMEHM CMEHbI NpU yoopke
3EpPHOBOrO COPro 3a CYET MCMONb30BaHUS SKCNEPUMEHTASIbHOrO COproybopoyHOro kombanHa, o6opyaoBaHHOMO
CMEHHbIMW 3epHOBbIMU ByHkepamu. MaTepuanbl n metoabl. [py yoopke 3epHOBOro copro copta «lpembepa»
B y6opoyHble ce3oHbl 2020 1 2022 rogoB NpoBEAEH CNIOLLHOM XPOHOMETPaX paboTbl HABECHOTO COProybopo-
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HOro kombarHa, 3HEPreTUYECKUM CPEeACTBOM KOTOPOro SABMANOChL camoxogHoe wwaccu T-16M. Ha ocHoBe nony-
YEHHOM CTaTUCTUYECKOM MHCbOpMaLIMM O paboTe HAaBECHOrO COProybopoYHOro kombarHa NpoBeAeHo MaTeMaTu-
YecKkoe MOOENMPOBAHME OLIEHKM NMoKasaTenen 1ernosb3oBaHUA NPULENHOrO ABYXPSAHOTO COProybopoYHOro Kom-
bariHa Ha 6ase MT3-82.1 n HaBecHoro coproybopovHoro kombanHa, 06opya0BaHHOTO CMEHHLIMW 3EePHOBLIMU
OyHkepamn. PesynbTtatbl U obcyxaeHue. PacCMOTpPeHbl CXeMbl HABECHOTO OOHOPSAHOMO COProyoopoYHOro
kombaiHa, a Takke MpPULENHOro ABYXPSOHOMO M HAaBeCHOro, 060pyaOBaHHOIO CMEHHBIMU 3€PHOBLIMU ByHKepa-
mMu. OnpeaeneHbl 3aTpaTtbl BPEMEHN Ha SNEMEHTLI BPEMEHN CMEHBI MpK 0OMOSIOTE 3€PHOBOIO COPro Ha KOPHIO
uccrnegyeMbiMn COproybopoYHbIMM KOoMBanHamu. AHanmm3 pesynbTaToB MCCEOOBaHWA MoKasas, YTo Makcu-
MaribHas [onsi OCHOBHOrO BpeMeHU B cMeHHOM (71,57%) COOTBETCTBYET YOOPKE 3€PHOBOIO COPro SKCMEPUMEH-
TarnbHbIM COProybopoyHbIM KomBaiHoM, 060pYA0BaHHLIM CMEHHLIMU 3EPHOBLIMU ByHKEPaAMK, 8 MUHUManbHAs
(44,0%) — npn ucnonb3o0BaHUM NPULLENHOrO ABYXPSAHOIO COProybopoyHOro kombariHa; Hambornee CyLeCTBEHHbI
3aTpatbl BPEMEHM Ha BbIrPY3Ky 3epHa M3 OyHKepa MpuLEnHOro ABYXPSOHOrO COproybopovHOro kombariHa, YTo
0O BACHAETCA UCMONBL30BAHNEM Ha 3TOM KOMbOarHe 3epHOBOro BGyHKkepa HeJoCTaTOYHOro 06beEMA; CHU3UTL He-
MPOU3BOAUTENBHBbIE 3aTpaTbl BPEMEHW CMEHbI MOXHO 32 CYET MCMOSb30BaHWS COProybopoyHOro kombarnHa,
060pya0BaHHOrO CMEHHBLIMW 3€PHOBbIMU ByHKepamu. 3akmntoveHue. 1o pesynbtataMm CrnoLIHOro XpoHoOMeTpa-
»a paboTbl HaBECHOro CoproybopoYHOro kombarviHa Ha 6ase camoxoaHoro waccy T-16M Ha ybopke 3epHOBOro
COpro M MaTeMaTV4ECKOro MOLEMMPOBAHUA OLEHKM MOKa3aTenen MCMNosb30BaHWSA MPULIENHOIO ABYXPSOHOMO M
HaBECHOro, 000PYAOBAHHOIO CMEHHLIMW 3€PHOBBLIMU ByHKEpPaMK, COProybopoYHbIX KOMGAMHOB MOSy4YEeHO pac-
npeaeneHne CMEHHOIO BPEMEHM MO COCTABIISIOLLUM 3fIEMEHTaM. SHaUYUTENbHBIE HENPOW3BOAUTESBHbIE 3aTpaThl
BpeMeHn cMeHb! (6onee 30%) npuxogsaTcst Ha BbIrpy3Ky 3epHa u3 ByHkepa npuuenHoro AByXpsiaHOro coproy6o-
POYHOro KoMbarHa. YCTaHOBMEHO, YTO Hanboree adhPeKTMBHO MCMONb3yeTCsa CMEHHOE BpeMsi Mpu yoopke 3ep-
HOBOIO COPro 3KCMepPUMEHTarbHLIM HAaBECHBIM COProybopoyHbIM KombBanHoM, 060opyaoBaHHbIM CMEHHBIMU 3ep-
HOBbIMM ByHkepamu. [pon3BOAUTENBHOCTL COProybopOYHOro KoMbarHa MOXKHO CYLLECTBEHHO YBEMMHUTL MyTEM
YBEMUYEHMS] KONMMYEeCTBa OAHOBPEMEHHO OBMOMaYMBaeMbiX PsOOB 3€PHOBOrO COPro C NMpUMEHeHuem Goree
MOLLIHbIX 3HEPreTUYECKMX CPEACTB M 000PYAOBaHMS CMEHHBIMU ByHKEpaMM.

Knroyeebie csioga: copaoybopoyHbie KombaliHbl, MemesioqHbIe Ky/lbmypbl, yOopKa 3epH08020
copeo, cMeHHas rpou3godumesibHoCMb KombaliHo8, CMEHHbIU 3epHO80L ByHKep.

LutnpoBanue. PagHoB A. U., ®epoposa O. A., MNaenosckuin 1. C. CHWKeHNe Henpon3BOAUTENbHbIX 3a-
TpaT BPEMEHU CMEHbI NPK YOOpKe METENOYHbIX KyNbTyp coproybopoyHbiM kombarHoMm. M3eecmus HB AYK.
2024. 2(74). 279-289. DOI: 10.32786/2071-9485-2024-02-34.

ABTOpCKMﬁ BKnaa. Bce aBTOPbl HacTodAWero uccneaoBaHna npuHMManun HenocpeacTBeHHOe yyYacTue B niaHnpoBa-
HWUW, BbINONMHEHUN UMK aHann3e aHHOro nccrnenoBaHUA. Bce aBTOpbI HaCTOﬂIJ.leIﬁ CTaTbW O3HAKOMUITUCb U O,ElO6pI/IJ'II/I
I'Ipe,ELCTaBJ'IeHHbIVI OKOHYaTenNbHbIN BapnaHT.

KoHdnuKT nHTepecoB. ABTOpbI 3a8BMAIOT 06 OTCYTCTBUM KOH(NNKTA MHTEPECOB.

BBeaeHune. BaxxHenwwen 3agaden pasBuUTnSA CEMbCKOro X03ANCTBA B HALLEN CTpaHe sBMsIeT-
Cs yBenunyeHne nNpou3BOACTBA BbICOKOKAYECTBEHHOrO 3epHa. PelleHne aTon 3agaym OCHOBAHO Ha
NCNONb30BaHNM BbICOKOMPOAYKTUBHBLIX COPTOB U MOPUOOB CENbCKOXO3ANCTBEHHbIX KYNbTyp, CTPO-
rom cobniogeHnn arpoTeEXHNYECKUX TpeboBaHMIA NPU BbIMONMHEHNN TEXHONOMMYECKUX OnepaLunin Bos-
AenbiBaHUS 1 YOOPKM KynbTyp, MOBbILLEHNN 3PIEKTUBHOCTM UCMOMb30BaHWS CENbCKOXO3ANCTBEH-
HOM TEXHUKN U Apyrnx pakTtopos. [oBblleHne 3pEEKTUBHOCTM UCMOMb30BaHUS CENbCKOXO35M-
CTBEHHOWM TEXHWKN HEPA3PbIBHO CBA3aHO C BHEAPEHMEM B MPON3BOACTBO MaLUMH HOBbLIX 0Opas3LoB,
BbIMOMHSAOLLMX TEXHONOMMYECKNE OnepaLmmn C BbICOKOM NPOM3BOAUTENBHOCTHIO N Ka4ecTBOM paboT.
B cBA3n ¢ aTUM nepen cenbxo3ToBaponpoM3BoauUTENSAMN U MCCEedoBaTENS MM MalUMH CENbCKOXO-
3ANCTBEHHOrO Ha3Ha4YeHNs1 CTOUT LieNb, HaNpaBneHHas Ha peLueHne 3adad no paspaboTke cnocobos
N NyTen NOBbILLEHNS MPOU3BOAMTENBHOCTU MaLLMH, CHUXEHWS NoTepb ypokas, 3atpaTt Tpyaa, pac-
Xoda TONMMBO-CMAsoYHbIX U APYrMX mMaTtepuarnos, B TOM YMCIe Ha OCHOBE YCOBEPLUEHCTBOBaHWM
KOHCTPYKUMA MaLUMH C UCMOSb30BaHNEM CTaTUCTUYECKON MHpopMaUmMn No TEXHUYECKUM OTKasam U
TEXHOMNOMMYECKMM HEUCTNPABHOCTAM MaLLWH NpK UX 3KCNnyaTauum B pearnbHbIX YCNOBUSAX, NCMOSb30-
BaHMA pa3paboTaHHbIX YYEHbIMU Hay4HbIX METOAO0B M CMOCOO0B ONTUMM3ALIMN Pa3MEPHO-MACCOBbIX
XapaKTepUCTKK Y3MNOB U MEXaAHU3MOB MaLUMH 1N MALLUMHHO-TPAKTOPHbLIX arperaTtos, a Takke MUHUMU-
3aUnn SHepPreTU4eCcKnx, TPYAOBbIX M MaTepuanbHbIX 3aTpaT Npy UCMOMb30BaHNM MaLUMH C Y4ETOM
NPUPOOHO-KNUMAaTUYECKNX U MPOU3BOLCTBEHHBIX YCIOBUN.

CobntogeHne arpotexHmyecknx TpeboBaHUin NO CpokaM BbIMOSTHEHUS OAHHOW TEXHOSO0-
rMYeckon onepaumm u, B 4YaCTHOCTU, YOOPKN METEMNOYHBIX KynbTyp, HanpMmep 3epHOBOro COpro,
onpegenseTcs nnowaablo yonpaemon KynbTypbl, NPUXOAALLENCS Ha OAUH KombawH, kKonude-
CTBOM CMEH B CYTKW, NPOOOSMKUTENBHOCTBIO CMEHbI, NMPON3BOAUTENBHOCTLI0O KOMbBanHa 1 psaga
apyrux cpakTtopos [2, 5, 7, 8, 11, 12].
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[na GonbLIMHCTBA Kak 3€PHOBbLIX KOMOCOBbLIX, TAK M METENOYHbIX KYNbTyp NPOOOIKN-
TENbHOCTb YOOPKU He AOMKHA NpeBblWaTh NATW KaneHaapHblx AHen [3, 4]. Tonbko B 3TOM cny-
Yae Oyaet obecneyeH JONYCTUMbIV YPOBEHb NOTEPDL 3EPHa.

B GonbLUMHCTBE XO3ANCTB, B KOTOPbIX BbIPALLMBAETCS 3€PHOBOE COPro, Ha 3epHO ero
ybupaloT npu BNaXHOCTU 3epHa He 6onee 20% npsiMbiM kOMBaNHUPOBaHUEM 3€PHOYBOPOYHBLIMM
KombanHamMn Ha BbICOKOM Cpe3e C YCTaHOBKOW 4acTOTbl BpalleHus GapabaHa 500-600 MUH .
Mpun BnaxHocTn 3epHa 6onblie 20% NCNonb3yoT pasaernbHyo YOOPKY: CKalMBAalOT B BarkK »aT-
kamu, Hanpumep, KBH-6A unu XXPBb-4,2 ¢ BeicoTon cpesa 15-20 cM; nogdop 1 o6monoT Bankos
ocyLecTBnsAeTcs npy BrnaxHocTn 3epHa 11-13% cepuinHbIMU 3epHOYOOPOYHBIMU KOMBaNHaMW.

B psage x03ancTB MCNOMb3yOT OTEYECTBEHHYID HABECHYH aTKy O4YecbiBatoLLlero Tuna
«O30H», ykpauHckyto aByxbapabaHHylo kaTky «CnaesiHka», aHrmiuickyro opgHobapabaHHyto
«Shelbournex». 91K xaTku arperatupyroTcsa ¢ 3epHOYyO0opOYHbIMU KOMBariHamu.

lMpuMeHsiemble B HACTosILLLEE BPEMSA MaLUUHbLI A YOOPKN COPro MMEKT CYLLEeCTBEHHbIN
HEAOCTaToOK — BbICOKUN YPOBEHb TPaBMWMPOBAHUS 3€pHA MPW MOBLILWEHUN €ro BAaXXHOCTU npw
obmonoTe 6onee 20%.

B Bonrorpagckom MAY paspaboTaHbl HaBeCHble, NpULUENHbIe, OOHO- 1 MHOrOpsiaKOBbIE Ca-
MOXOfHbIE COProybopOYHble KOMOaMHbI, KOTOpPbIE OCYLLECTBNAT OOMOMOT METENOK 3€PHOBOMO U
BEHWYHOIO COPro Ha KOPHI MHEPLIMOHHO-OYECHBIM CMOCOBOM C BIaXKHOCTbLIO NMCTOCTEDENBHOM Mac-
cbl 00 65% w1 3epHa oT 10% [0 35% C 4onyCTMMbIM YPOBHEM €ro ApobreHns, NLLEHS 1 TpaBMu-
poBaHus (cM. nateHTbl PO Ne 2421974, Ne 2498553, Ne 2635403, Ne 2703429, Ne 2754450).

CnepyeTr OoTMETUTb, YTO paspaboTaHHble COproybopo4YHble KombamHbl MMEKT 00bem
6yHkepa 300 n, KoTopble NPK BLICOKOW YPOXKarlHOCTU 3€PHOBOMO COPro 1 0gHOBPEMEHHOM OOMO-
note AByx u 6onee psi4oOB 3anOnHAKTCA 3epHOM 40CTAaTOYHO ObICTPO [2, 6]. Mpn 3TOM TepsaeTca
3HaAUMTENBHOE BPEMS Ha BbIFPY3Ky 3epHa M3 OGyHKepOB B TPaAHCMOPTHOE CPEeACTBO U OXuaaHue
3TOro TpaHCMopTa, YTO BEAET K pacTArMBaHUKO CPOKOB YOOPKM U yBEMUYEHUIO MOTepb 3epHa.
Kpome Toro, npuenHble coproybopodHble KoMBanHbl TEPAIOT CYLLECTBEHHOE BPEMSI HA NMOBOPO-
Tbl B KOHLIE roOHa. CHMXeHne HeNnpomn3BoauTENbHbIX 3aTpaT BPEMEHN — OCHOBHOW MyTb NOBbILLE-
HUS NPOUN3BOAUTENBHOCTU COProybopoYvHOro kombanHa.

Llenb HacToswen paboTbl — CHWXEHUE HENnpou3BOAMTESNbHbLIX 3aTpaT BPEMEHU CMEHbI
npu ybopKe 3epHOBOr0 COPro 3a CYET UCMONb30BaHMSA 3KCMEPUMMEHTaNbHOrO COproybopoyHOro
kombarHa, 060pyaOBaHHOrO CMEHHbBIMU 3€PHOBLIMU ByHKEpamu.

MaTtepuanbi u meToabl. [1pn y6opke 3epHOBOro copro copta «lpembepa» B y6OpoUHble
ce3oHbl 2020 1 2022 rogoB NpoBeAEH CMOLWHOM XPOHOMETPaX paboTbl HABECHOrO coproybo-
poYHOro kombanHa, n3rotoerneHHoro no nateHty PP Ne 2635403 (puc. 1a). Ha ocHoBe nony4yeH-
HOW CTaTUCTUYECKOM nHdopmaumm o pabote HaBeCHOro CoproybopoyHoOro kombarnHa NnpoBeaeHo
MaTemMaTnyeckoe MOLENMPOBaHME OLEHKU MoKasaTenen UCMofb30BaHUA OBYX COProybopoOyHbIX
KOMOanHOB: MpPULENHOro ABYXPSAHOrO M HaBeCHOro, 0bopyao0BaHHOTO CMEHHBIMU 3€PHOBLIMU
BGyHKepamu, U3roToOBNEHHbIX COOTBETCTBEHHO No nateHTam P® Ne 2754450 n Ne 2754450.

CoproybopoyHbii koMOalH HaBecHoro Tuna no nateHty P® Ne 2635403, koTopbin
yCNoBHO Ha3BaH «KombanH Ne1» (pucyHok 1), oGMonaynean oguvH psia 3epHOBOroO COPro Ha Kop-
HIO NPAMOTOYHOM MOJSIOTUIIBHON KamMepon 2, YCTaHOBKa KOTOPOW MO BbICOTE OCYLLECTBNANOCH
rMApaBnNMYecKOn HaBecKoW 2, cobupan 3epHO B CTaLMOHapHbIN GyHkep 4, pasmeLLeHHbIN Ha
CaMOXO4HOM LwaccK 1, 0OMONoYeHHbIE pacTeHMSA cpe3an XaTkon 5, namenbyan pacTUTENbHYHO
Maccy namernbumTenem 6 n pasdpacsiBan ee nocne M3Menb4YeHns no norsto.

MpuruenHon coproybopoYyHbIN KOMOaNH, SHEPreTUYECKMM CPeaCTBOM KOTOPOro SBMSASCA
TpakTtop MT3-82.1, CKOHCTPYMpPOBaH Ha ocHoBe nateHTa PP Ne2754450. Ero KOHCTpyKUMNA OTNN-
Yyanacb OT npeasiaraemon B nateHte PP Tem, 4TO OH MMen OAMH 3epHOBOWN ByHKEp, HEe NCMOonb-
30Banvcb AomornaymBaroLlee n cenapupytollee yCcTponcTea. [aHHbih kombanH yovupan aga psa-
Ka 3epHOBOro copro, obmonaymean ux Ha KOpH, 3epHO nogasanoch B OyHKep, a OOMOOYEHHbIE
pacTeHMa HanpaBnAnoCb Ha M3MerbYeHMe C AanbHenwunm pasbpacbiBaHUEM WM3MENbYEHHOM
Maccbl MO MOMt. ATOT COProybopoUHbI KoMbBariH HasBaH Hamm «KombGanH Ne 2» (pucyHok 2).
OCHOBHBIMM y3namun 3TOro kKoMbanHa ABnATCA: 1 — 3HepreTu4eckoe CpeacTBo — Tpaktop MT3-
82.1, 2 — NpsIMOTOYHasA BbIHOCHAsA MONOTWUNbHas Kamepa, 3 — TpaHcnopTep 0OMONOYEHHOW Mac-
cbl, 4 — cuctema nogayn 3epHa B OyHkep; 5 — OyHkep, 6 — xaTka, 7 — TpaHcnopTep 0OMONoYeH-
HbIX U CPEe3aHHbIX PacTeHN: 8 — N3MenNbYNTENb PACTEHNNA.
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PucyHok 1 — CxeMa HaBecHoOro coproybopoyHoro kombanHa Ne 1
Figure 1 — Diagram of mounted sorghum harvester No. 1

PucyHok 2 — CxeMa npuuenHoro coproybopoyHoro kombanHa Ne 2
Figure 2 — Diagram of trailed sorghum harvester No. 2

Y coproybopo4Horo kombariHa no nateHty PO Ne 2749458 («KombaiiH Ne3», pucyHok 3)
obMonoyYeHHoe 3epHO MOCTyNaeT B CMEHHbIN GyHKep, KOTOpbIA NOCne 3anofHeHUs 3epHOM 3a-
MeHsieTCsi NyCTbIM U BbirpykaeTcs Ha none 6e3 octaHOBKM KOMbBanHa.

Ha kombaliH ycTaHaBnmBaeTcsa 4 cMeHHbIX OyHkepa. O6beM kaxkaoro 6yHkepa paseH 200 n.

PucyHok 3 — Cxema ycoBepLUeHCTBOBAHHOro coproybopoyHoro kombanHa Ne 3
Figure 3 — Diagram of the improved sorghum harvester No. 3
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YcoBepLIEHCTBOBaAHHbLIN COProybopoyHbI KombanH paboTaeT cnegyowmm obpasom.
[o Hayana ybopkun 3epHOBOro COpro Ha caMoxofHoe waccu 1 3arpyxalT CMeHHble ByHke-
pbl 4 1 C NOMOLLbIO TMAPABIMYECKON HABECKM 2 yCTaHaBNMBAOT MPAMOTOYHYHO BbIHOCHYHO
MOMOTUMBHYIO KaMmepy 3 Ha 3afaHHYK BbICOTY, COOTBETCTBYHLLYIO BbiCOTE oOMonadnBae-
MbIX pacTeHUN.

PacteHusa copro npu gsmxeHun kombanHa no NOM 3axBaTbiBAOTCA HOpManuaaTo-
poM 5, KOTOpbIN NogaeT Ux Ha OO6MOMOT B MPAMOTOYHYIO BbIHOCHYH MOMOTUMBHYK Kamepy
3. lanee oOMONOYEHHbIE pacTeEHNSA Cpe3atoTCcs XKaTKOW kombanHa, nogarTcs K U3Menbyun-
Tento 6 Ha namenbvyeHne n pasdpackiBaH1O MO NOM0.

BbiMONoO4YeHHOE 3epHO BEHTUMSALMOHHOM CUCTEMOW nogaetca B Tpybonposon 7 w
aarnee, npoxoasi KOMNEHCUPYIOLYD €MKOCTb 8, nocTtynaet B CMEHHbI OyHkep 4, pa3me-
LWEHHbIN B fA@HHBbI MOMEHT BPEMEHW NOA KOMMEHCUPYHOLLEN EMKOCTbIO 8.

Koraa cmeHHbIn OyHKep 4, pa3MeLLeHHbIN B AaHHbIA MOMEHT BPEMEHU Nog KOMMeH-
cupyloller eMKocTbio 8, ByaeT NOMHOCTbLIO 3amnofHeH 3epHoM, cpabaTbiBaloT cuctema aB.-
TOMaTMYECKOro nepekpbITUa nogaym 3epHa 9 B CMeHHbIn GyHkep 4 ¢ ycTpowncteom 10 3a-
KpbITUA KpbilwKn OGyHKepa, 3anofHEeHHOro 3epHOM, MeXaHu3Mm 3ameHbl 11 3anofHEHHOro
3epHOM CMEHHOro GyHKepa nycTbiM M YCTPOMUCTBO 12 ANA cnycka 3anoSIHEHHOIO 3EepPHOM
OyHKepa Ha none.

Cxema cucTteMbl aBTOMATUYECKOrO NEPEKPbLITUS 3epHa, NOCTYNalLWero B CMEHHbIN OyH-
Kep OT MPSAMOTOYHOW BbIHOCHOW KaMepbl, NP1 ero 3anosiHeHnn NpeacTaBneHa Ha puc. 2 n pabo-
TaeT cnegylowmm o6pasom.
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_\ 17
i 19
I
le b 7 0§
: /
I ° "
_:h_ CE Al | p—— -
|z 77777 A
18
20 5
A,
2 7 16

PucyHok 4 — Cxema cucTeMbl aBTOMaTMYECKOrO NepPeKpbITUSt 3epHa, NOCTYNaLLEero
B CMEHHbIN OYHKEP OT NPAMOTOYHOWN BbIHOCHOW KaMepbl
Figure 4 — Diagram of the system of automatic shut-off of grain entering the replaceable hopper
from the direct-flow remote chamber

Mpu 3anonHeHun 3epHOM CMeHHOro ByHkepa 1 0O LOCTMXKEHWSA YPOBHS, MPU KOTOPOM
3epHO, NpMNogHUMas NonoTHO 2 1 KonbLo 3 OyHkepa 1 40 ynopa B KpbILwKy OyHKkepa, cpabaTbl-
BalOT KOHUeBOM gaTtumk 5 n pene 11. OgQHOBPEMEHHO C 3TUM YCTPOWCTBO 8 nepemeltaeT
3aTBop 9, KOTOPbLIN MepekpbiBaeT nogayvy 3epHa M3 NPSAMOTOYHOW BbIHOCHOW MOMOTUIBHOM
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kKamepbl B O6yHkep 1 4yepe3 Tpyoky 18. lNpu ganbHenwem ABUXeHUU KombanHa no nonto,
3epHO, KOTOpoe OOMOMNOYEHO B AaHHbIA Nepuos BPEMEHU, MOCTYyNaeT B KOMMNEHCUPYIOLLYHO
eMKkocTb 17. 3atem, nocrne cpabaTtbiBaHMSA KOHUEeBOro gatymka 4 u pene 10, Bkno4daeTtcs
YCTPOWCTBO noabema TpyOkm 7, KoTopoe nepemeltaet Tpybky 18 B BepxHee MOoXeHue.
KnanaH 20 nog goencTBuem NpyxunHbl nepekpbiBaeT NpoxogHoe oTBepctve A BO BTynke 18.
ByHkep 1 3akpbiT. Korga Tpybka 18 HaxoauTcss B BEPXHEM MOSMOXEHWU, KOHCTPYKTUBHbIE
YacTu CUCTEMbI MoJaYn 3epHa He KacalTcs 4Yacten OyHkepa. 3aTeM cpabaTbiBaeT KOHUe-
BOW faTyumKk 6, BKNOYaeTCs anekTpoaBuratesnlb MexaHnama 3ameHbl OyHKepPOB (CM. PUCYHOK
5). 3anonHeHHbIN 3epHOM BYHKep CnyckaeTcs Ha Mone No HaKNOHHOW YacTn nnatgopmsl 3,
a 0YepeaHON CMEHHbIN DyHKep NogaeTcsa Ha 3anofiIHEHNE 3ePHOM.

Mpu cpabaTbiBaHNUN KOHLLEBOro AaTynka 6 NOAKMIOYAETCHA K 3NEeKTpPUYECcKon ceTu ca-
MOXOLHOrO Laccu anektpogeuraTens 1 (CM. PUCYHOK 5), KOTOpbI MPUBOOUT B OBUXEHUE
uenu 2, segylwime 1 BefoMble Basbl KOTOPbIX YCTAHOBMEHbI Ha nnatgopme 3.

Ha uensx 2 ycTaHOBMEHbI 3axBaThl 4, K KOTOPbIM KpenaTcsi CMeHHble OyHKepbl. [Bu-
XEHne CMeHHbIX OYHKEpOB OCYLLEeCTBMAAETCA A0 MoJayn CuUrHama OT KOHLEeBOro garyvka
(cM. no3. 6 Ha puc. 4) Ha ocTaHOBKY ABWXeHUs. OQHOBPEMEHHO C 3TUM cpabaTbiBaeT KOH-
LEeBON JaTyuK, CBSA3AHHbIN aNeKTpMYecKkon Lensto ¢ pene (cm. no3. 10 Ha puc. 4), koTopoe
BKMIOYaeT yCTPOMCTBO nogbema Tpybkm (CMm. no3. 7 Ha pucyHke 4). 3aTBop onyckaeTcs,
BO3ENCTBYET Ha knanaH (cM. no3. 20 Ha pucyHke 4), KOTOpbIA OTKPbIBAET NPOX04 3epHa 13
KOMMEHCUPYHOLLEN EMKOCTU U OT NPSAMOTOYHON BbIHOCHOW MOJSTOTUNBHOW KaMepbl B CMEHHbIN
OyHKep, YCTAHOBIEHHbIW NOA, 3anofHEHNE 3EPHOM.

PucyHok 5 — Cxema mexaHu3ama 3ameHbl OyHKepoB
Figure 5 — Diagram of the hopper change mechanism

Mpwn 3anonHeHUM 3epHOM BCEX CMEHHbIX OYHKepOB Ha KomOaWH ycTaHaBnuBaeTcs
KOMMNMEKT OPYrMX CMeHHbIX ByHkepoB. [1na KayecTBEHHOro 3axBaTa NycTbiX OYHKEpoB, pas-
MELLEHHbIX Ha Kpat nond, Ha KombanHe NpeayCMOTPeEHbl HanpaBuTenu 5.

Pe3ynbTathbl 1 o6cyxaeHue. NMpon3BoamTENbHOCTb YOOPOUHbBIX MALLMH 32 CMEHY onpe-
aenseTcs no nssectHon copmyne [1]:

Wen= 0,36 B, Vi TouTCM, (1)

rae By — WnpuHa 3axBaTa aTku coproybopo4Horo kombanHa, M; Vi — pabovas ckopocTb ABWKEHUSI COproybopoYHOro
KombaiHa, M/C; Tey— NPOAOIKUTENBHOCTL CMEHBI, Y, Toyw— KOIMMULIMEHT MCMOSb30BAHNS BPEMEHN CMEHDI.
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KOS(b(bMHMGHT McnoJjib3oBaHNA BpeMeHN CMEHbI:
Ten= To / Tewm, (2)
roe To — Bpemsi OCHOBHOW paboThl, Y; Tcy— BPEMSI CMEHDI.

B cootBetctBumn ¢ TOCT 24055 — 2016 (TexHuMKa CenbCKOXO3ANCTBEHHas. MeToabl
aKcnnyaTauMoOHHO-TEXHoNornyeckon oueHkn. M.: CtangaptmHdopm, 2020) n nHpopmaumm mn3s
Hay4HbIX paboT [1, 9, 10] BpeMsi cMeHbl cknaabiBaeTcst U3: To — BPEMEHU OCHOBHOW UMK Y-
cTon paboTbl, Tros — BPEMEHW, 3aTpaynBaemMort Ha NOBOPOTbI B KOHLUE roHa nonsd, Tpeps —
BpeMs Ha TexHomnornveckne nepeesbl, gy — 3aTpaTtbl BPEMEHUN Ha BbIrPY3Ky 3epHa U3 OyH-
Kepa, Teto — 3aTpaTbl BPEMEHN HA €XECMEHHOE TexHu4eckoe obcnyxumBaHue, Trrn — BpeMS,
3aTpayvyeHHOe Ha nepeBof MaluMHbl B paboyee M TpaHCNOPTHOE NonoxeHue, Tper — 3aTpaTthl
BpEMEHUN Ha NpoBedeHne Hanagku n perynuposaHue, Tarp — 3aTpaTbl BDEMEHU Ha CcOCTaBrie-
Hue arperata, Try— BPeMsl Ha yCTpaHeHue HapyLleHU TexHonormyeckoro npouecca, Torg —
3aTpaTtbl BPEMEHM Ha OTAbIX U €CTEeCTBEHHble HAJoOHOCTU KOMmOGanHepoB, Tphep, — 3aTpaTbl
BpeMeHM Ha nepeesabl K MecTy paboTkl 1 06paTHO (B HaYane n B KOHLUE CMEHBbI).

Takum obpasoM, Bpems CMeHbl Tgy onpeaenntcs no gopmyrne:

Tem = To+ Trnog+ Trep1 + Teor + Tero+ Trrn + Teer+ Tarp+ T + Torg + Trees. (3)

C uenbto yyeTa NOnNyyYeHHbIX pe3ynbTaToB CNIIOLHOIo XpOHOMETpaxa paboTkl coproybo-
poyHoro kombanHa Ne1 B MaTemaTMyecKorn MOAENN OLIEHKN NoKasaTenen ncnorb30BaHuUst COpro-
y6opo4HbIx kKombariHoB Ne2 1 Ne3 npuHAThI criegyloLmne AonyLeHus:

- OOMHaKoBble ycnoBus ybopku (nnowaab Nons, AfIMHA roHa, YPOXKamHOCTb 3€PHOBOTO
COPro, BMaXHOCTb U 3aCOPEHHOCTb 3epHa 1 Ap.);

- MpM HamomnoTe ofHoro GyHkepa 3epHa coproybopoyHbiM kombanHoMm Ne1 npuuenHon
coproybopoyHbi komMbanH Ne2 3a AaHHbIN NPOMEXYTOK BPEMEHM HamonadmBaeT 2 OyHkepa, a
ycoBepLueHcTBOBaHHbIN Ne3 — 1,5 GyHkepa;

- 4na BCeX KOMOaMHOB 3aTpaTbl BPEMEHWN Ha TEXHONOTNYeckne nepeesabl, eXXeCMeHHoe
TexHu4yeckoe obOCNyXmBaHWE, OTAbIX U €CTEeCTBEHHble HAJOOHOCTM KOMOAMHEPOB, a Takke Ha
nepeesapbl arperaToB K MecTy paboThbl 1 06paTHO (B Hayarne n B KOHLLE CMEHbI) MPUHSTO COOTBET-
CTBEHHO OWHAKOBbLIMMU;

- ONs BCeX paccMmatpuBaeMblx cnyyaeB Teoy= 7 .

B cooteetctBun ¢ NOCT 28301-2015 (KombGanHbl 3epHOYyGOpoYHble. MeToabl ucnbiTa-
Hun. M.: CtaHgapTuHdgopMm, 2016) BO BpeMs CMEHbI He BKITHOYEHO BPEMS], KOTOPOE 3aTpadnBaeT-
Csl Ha NPOCTON UCCrnegyeMblX COproybopoYHbIX KOMOANHOB, CBA3aHHbIE C YCTPaHEHNEM HapyLle-
HU TEXHOSTOMMYECKOro npoLecca.

Mpn ypoxanHocTn 3epHOBOro copro 2,1 T/ra 3a cMeHy kombanH Ne 1 Hamonauyusan 13
OyHKepoB 3epHa, kombanH Ne 2 — 25 6yHkepoB 1 komGanH Ne 3 — 23 ByHkepa.

CnnowwHon xpoHoMeTpax paboTbl kombariHa Ne1 nokasan, YTo Ha BbIrpy3Ky O4HOro OyH-
Kepa 3epHa B cpegHeM 3atpadmnsanoch 0,09 u.

OnpepeneHo, 4YTO Ha YCTaHOBKY Ha koMbanH Ne 3 KomnnekTa NycTbiX CMEHHbIX OyHKe-
poB TpebyeTcs 0,04 y. Mo pacyeTam 3a cMeHy TpebyeTcsa yCTaHOBUTb 4 KOMMNIIEKTa CMEHHbIX
OyHKepoB.

Pe3ynbTaThl CNMIOWHOIO XpoOHOMETpaxa paboTbl coproybopoyHoro kombariHa Ne 1 n ma-
TemaTu4eckoro mogenvmpoBaHus paboTbl kombanHoB Ne 2 1 Ne 3 ¢ y4eTOM NPUHATLIX 4ONYyLWEeHWI
npeacTaBneHsbl B Tabnuue.

AHanus pesynbTaToB, NPeAcTaBeHHbIX B Tabnuie, Noka3biBaeT:

- MakcumarnbHasi 4ONA OCHOBHOrO BpeMeHu B cMeHHOM (71,57%) cooTseTcTBYyeT
ybopke 3epHOBOro COpro aKcnepumMeHTanbHbIM COProybopoyHbIM KomGanHoMm Ne 3, a MUHK-
manbHas (44,0 %) — Npy MCNONb30BaHUM MPULIEMHOrO ABYXPSIAHOrO COProybopovHOro KoM-
OalHa Ne 2;

- Hanbonee CyLLeCTBEHHbI 3aTpaTbl BpEMEHM Ha BbIrpy3ky 3epHa u3 GyHkepa kombanHa
Ne 2. 310 cBsI3aHO, B NepByl0 ovepeab, C ManbiM 06BbEMOM 3epHOBOro ByHKepa;

- CHU3NTb HENpom3BoAUTENbHbIE 3aTpaTbl BPEMEHN CMEHbI MOXHO 3a CHET UCMNONb30Ba-
HUS coproybopoyHoro kombanHa, 060pya0BaHHOIO CMEHHBIMU 3€PHOBLIMU BYHKEpamMm.
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Tabnuua 1 — PacnpegeneHune BpemMmeHn cMeHbl paboTbl COProybopoYHbIX
kOMBarHOB MO COCTaBMSAOLLMUM SrIEMEHTam
Table 1 — Distribution of the shift time of the sorghum harvester by component elements

onemeHT 3HauyeHus 3aTpaT AaNEMEHTOB BPEMEHW CMEHbI paboThbl
BpEMEHMN coproybopoyHoro kombanHa / Cost Values of Sorg Harvester Shift Time Elements
cMeHbl / Shift Ne1 Ne2 Ne3

Time Element Y % Y % Y %
To 4,32 61,71 3,08 44,00 5,01 71,57

Tros 0,39 5,567 0,54 7,71 0,36 5,14
Treps 0,21 3,00 0,21 3,00 0,21 3,00
Taur 1,17 16,72 2,25 32,14 0,16 2,28
Tero 0,22 3,14 0,22 3,14 0,22 3,14
Trtn 0,04 0,57 0,03 0,43 0,04 0,57
Toer 0,14 2,00 0,16 2,29 0,49 7,01

Tarp - - - - - -

TTI7 - - - - - -
Torn 0,3 4,29 0,3 4,29 0,3 4,29
Trep2 0,21 3,00 0,21 3,00 0,21 3,00

Ntoro: Teu !/

Total Toy 7 100 7 100 7 100

C vcnonb3oBaHMeM pe3ynbTaToB, MPeACTaBNeHHbIX B Tabnuue 1, paccumTtaHbl Koadhdu-
LNEHTbI UICNONb30BaHMSA BPEMEHN CMEHbI M1 CMEHHOW NPOU3BOANTENBHOCTU NCCrefyeMblX COpro-
yBopoyHbIX koMbanHOB (Tabnuua 2).

Tabnuua 2 — PacuyeTHble 3Ha4YeHus1 koadduumeHTa UCnonbL30BaHNS BPEMEHN CMEHbI U CMEHHOW
NPOU3BOANTENBHOCTUN COProybopoYHbIX KOMBaHOB
Table 2 — Estimated values of the coefficient of utilization of shift time and
shift productivity of sorghum harvesters

Coproybopo4Hbivi kombariH / Sorghum Harvester Tem W, ra
HasecHon (Ne 1) / Hinged (No 1) 0,62 1,82
MpuuenHon aByxpsaHbin (Ne 2) / Trailed double-row (No. 2) 0,44 3,02

JkcnepuMeHTanbHbIA, 060pYAOBaHHBLIN CMEHHLIMU GyHkepamu (Ne 3) /

Experimental, equipped with replaceable bunkers (No. 3) 0.72 2,12

Takum ob6pasomM, NPON3BOANTENBHOCTL COProyGOPOYHOro KombarmHa MOXHO CYLLECTBEHHO
YyBENUYUTL MYTEM YBENUYEHNSA KONMYECTBA OOHOBPEMEHHO OOMOaYMBaeMbIX PsSiAOB 3€PHOBOMO
COpPro ¢ nNpUMeHeHnem 6Gonee MOLLHbIX SHEepPreTUYeckux CpeacTB U obopyaoBaHUSA CMEHHbLIMU
OyHKepamu.

3akntoyeHue. Mo pesynbTaTtam CNrOLWHOIO XpOHOMEeTpaxa paboTbl HABECHOTO COproybopoY-
Horo kombaliHa Ha 6a3e camoxoaHoro waccu T-16M Ha ybopke 3epHOBOIo COpro U MaTeMaTU4eckoro
MOZENMPOBaHUS OLEHKM MokasaTenen MCnonb30BaHUsi NPULENHOro ABYXPSOHOINO U HaBeCcHoro, obo-
PyOOBaHHOIO CMEHHBIMU 3€PHOBBIMU ByHKEpamu, cCoproybopoYHbIX KOMOaMHOB MOMyYeHO pacnpeae-
NleHNe CMEHHOro BPEMEHM MO COCTaBMSALWNM 3reMeHTaMm. 3HauuTernbHble HENpPOU3BOAUTENbHbIE
3aTpaTbl BpeMeHn cMeHbl (6onee 30%) npuxodsTcs Ha BbIrpy3Ky 3epHa M3 OyHkepa MnpuvLEenHoro
OBYXPSAHOrO coproybopoyHoro kombawnHa. YCcTaHoBneHo, YTo Hanbonee addekTMBHO UCMNOMb3yeTcs
CMEHHOe BpeMs npu ybopke 3epHOBOr0 COPro 3KCNepUMEHTanbHbIM HaBECHBIM COProybopOYHbIM
kombGariHoM, 060pyAOBaHHbIM CMEHHBIMU 3€PHOBLIMKU OyHKepamu. Mpon3BoauTenbHOCTL coproybo-
POYHOrO KOMGaWHa MOXHO CYLLECTBEHHO YBENUYUTL NyTEM YBEMUYEHWUS KONMMYECTBa OQHOBPEMEHHO
obmonayvnBaeMbIx psifoB 3€PHOBOIO COPro C NpUMeHeHMeM 6oree MOLLHbBIX 3HEPreTUYECKUX CPEACTB
1 06opyLoBaHUS CMEHHBLIMKN ByHKepaMu.

Conclusions. Thus, the replaceable, operational and actual productivity of a sorghum har-
vester equipped with a header with a segment-finger cutting device with an infinite knife contour and a
device for monitoring segment failures is higher than the replaceable, operational and actual produc-
tivity of a sorghum harvester equipped with a header with a segment-finger cutting device with a single
knife run, respectively, by 2.4, 4.0 and 3.9%.
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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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