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Anomauia —y CTaTTi 3a3HAYAETHCA, 0 HAHOLIbII epeKTUBHUM
Croco00oM 30MpPaHHS 3€PHOBUX € MeTOJ OOYICYBAHHSI POCJHUH Ha
kopeHni. Ilpu YoMy HallkKpamuM BapiaHTOM € 30HMpPaHHSI 3€PHOBHX
KYJbTYP METOAOM OO04YiCyBaHHSI POCJAMH HAa KOpeHi 3 JA0po0KoI0
o0uicaHoro Bopoxa Ha cramioHapi. BnpoBaj:keHHs XaHOI TEeXHOJIOTII
CTPUMY€EThCS BiJICYTHICTIO HaAiHHO (YHKUiIOHYHOYOro 30HpPaJbHOIO
arperary. Ilpm npomMy HaHOUIBII BY3BKHM MiCeM € CHCTEMAa
nHeBMoTpaHcnopry. /st o0rpyHTyBaHHS IKOI HeOOXiHe MPOBeACHHSA
MEXaHIKO-MaTeMATHYHOI0 JOCJIIIKeHb. Y CTAaTTi MOCTABJIeHA 3aJa4a
3HAXO/UKEHHS AHAJITHYHOI 3aJI€KHOCTI AJf BH3HAYEHHS INBHIKOCTI
PYXyY 4YAaCTOYKH O00YiCaHOro BOpPOXYy 3epHOBHX. BukopucroByroum
MeTOAM MATEeMATHKM NLJISIXOM NepPeTBOPEHH MAaTeMAaTH4YHOI MOoJeJIi
PYXY YACTHHKH BOPOXY 0yJia OTPUMAaHA, 3aJIe;KHICTHh IIBHIAKOCTI PyXy
Bil IIBHAKOCTI MNOBITPSAHOrO mNOTOKY. OTpUMaHA 3aJIeKHICTH A€
MOKJIUBICTH MOJEJIOBATH TMPOHEC Ta OOIPYHTYBATH HAMOIIbII
€KOHOMIYHMII pe:xuM (PYHKIiIOHYBAaHHS TIHEBMOTPAHCIIOPTEPA.

Kniouosi cnosa — mareMaTH4HA MOJEJIb, 004icCaHUIl BOPOX, PyX
YacTOYKH, AU epeHiaibHe PIBHSIHHS, IOBITPSIHUI MOTIK.

Ilocmanoexa npobaemu. Ha ChOTOAHINIHINA ACHL HAWOUIBII
e(pEeKTUBHUM METOJOM 30MpaHHS 3EPHOBHX € OOYICYBaHHS POCIMH Ha
KOpeHl 3 JOpPOOKOI 004YiCaHOTO0 BOPOXY Ha CTarioHapi, 1e (aKTHIHO
noBesieHo B poborax [1-4]. TeopernuHi OCHOBM OOYICYBaHHSI POCIMH Ha
KopeHi 3akiazeHi B podotax Illabanora II. A. [5]. KoHCcTpyKIlisi Ta OCHOBH
pPO3paxyHKy 004ICYyHOUOTO MPHUCTPOIO PO3MIsIHYTI B poboTi ['omyGesa 1. K.
[6]. CxemaTnuHe pillieHHs BCi€l MPUUIMHOI 30MpaIbHOI MAIIMHU HABEJEHO
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B poborax [7, 8]. 3rilHO IUX TEXHOJIOTIYHUX CXEM BUTOTOBJICHUU ii
MaKeTHUH 3pa30K Ta IPOBEJEHI IOJbOBlI BUMpoOyBaHHs [9, 10], ski
MIATBEPIUIIA BUCOKY €(QEKTUBHICTh METOJYy OOYICYyBaHHS POCIMH Ha
KOpEeHI (HU3bKUU pIBEHb BTPAT 3€pHA, BIACYTHICTh TPAaBMYyBaHHS , BUCOKY
MUTOMY MPOJIYKTUBHICTh 30MPAJIbHOTO MpOIeCy). AJie TOpsij 13 BUCOKOIO
OPOAYKTUBHICTIO (PYHKIIIOHYBaHHS 004YICYIOYOrO0 MPHUCTPOIO Maja Micle
HEJIOCTATHSI TEXHOJIOTIYHA HAJIWHICTh TpPAHCIOPTYIOUOi cuctemu. lle
MOB’S3aHO 3 HEIOCTATHIM OOIPYHTYBAaHHSIM TMapaMeTpiB Ta PEXKUMIB
poboTH MHEBMOTpaHCHOpTepy. B 3B’A3Ky 3 4MM BHHHKAe mpodiema
TEOPETUYHOTO OOIPYHTYBAHHS THEBMOTPAHCIIOPTEPY.

Ananiz ocmannix Oocniodcenv. JludepeHiianbHi piBHIHHSI PyXy
YaCTOYKH y MOBITPSHOMY IOTOIl HaBeaeHi B poOoTi [11]. ¥V maniit poboTi
PyX YacCTOYKU PO3TISIAETHCS, SIK BIIHOCHUH, a pyX MOBITPSHOIO MOTOKY
nepeHocHuil.  TeopeTWyHl  JOCHIIPKEHHS  MPOBOASTBCS 3  METOIO
OOTpyHTYBaHHS TpolleCy MHEBMocenapauii. Y  HalioMy BUIAIKY
MOCTaBJICHA 3a/ladya TPAHCIOPTYBaHHS 00YICAHOTO BOPOXY 32 JOMOMOIOIO
MNOBITPSHOTO MOTOKY. [IMTaHHS NHEBMOTPAHCHOPTYBAHHS PO3TJSHYTI B
po6orti [12]. Ane B miit poOOTI MOBa ¥jie PO MHEBMOTPAHCIIOPTYBAHHS Y
TYMOBI MPOMHCIOBOCTI 1 Marepiajid, siKi TPaHCHOPTYIOTbCA IO CBOIM
(h13MKO-MEXaHIUHUM BJIACTUBOCTSIM CYTTEBUM UWHOM BIJIPI3HAIOTHCS BiJ
004icaHOTO BOpPOXY 3€pHOBUX. B 3B’S3Ky 3 IIUM BUHHUKAE Tpodiema
OTPUMAHHS 3aJICKHOCTEH 1T BU3HAYEHHS IIBHIKOCTI PyXYy YaCTOYKH
004icaHOr0 BOPOXY 3€PHOBHX.

Dopmynrosanns yinet cmammi (nocmanoska 3aedanns). OTpumMaTi
3QICKHICT JUISI PO3paxXyHKY IIBHUIKOCTI PyXy YacTOYKH 0OOUYICAaHOTO
BOPOXY 3€pPHOBHUX, BIJl IIBHAKOCTI MOBITPSHOTO IMOTOKY, 3 YpaxyBaHHSIM
MacH 4YaCTOYKH Ta 11 M1JIeJIEBOTO Mepepizy.

OcHosna wacmuna. IIBUAKICTh PyXy YaCTOUYKU MOKHA BU3HAYUTH 3
MaTeMaTUYHOI MOJIEJI:
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ne k — KoeQiieHT onopy noBiTps;
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F— mnommua mnpoekuii Tila Ha IUIOUIMHY, NEPIEHAUKYISIPHY 10
HANPSAMKY Jii IOBITPSAHOro NOTOKY (MifeneBuii mepepis Tina), y°;
V' — WBUJIKICT MOBITPSIHOTO IIOTOKY, M/C;

g — IPUCKOPEHHS BiILHOTO MagiHHA, M/C?;
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U,— WBUAKICTh YACTUHKU B TOYIl BUJIBOTY 3 ITHEBMOTPAHCIOPTEPY,
M/c;
& — KyT MDK BICCHO S 1 BEKTOPOM CHJM TSOKIHHS YaCTUHKU
(BU3HAYAETHCA EKCIIEPUMEHTAIBHO);
S — noBXKMHA NIIAXY SIKUN TPOXOIUTH YaCTOUYKA, M.
JUis chpolIeHHs 3arajbHOro BUIJISAY MareMmaruyHoi moxeni (1)
BBEJIEMO [T03HAYEHHS:

k
=—p, L, (2)
m

b=VH2+ gmeosa
k,on-F

[ToMHOXMUMO JTiBY Ta TIpaBy 4acTHHY Bupa3y (1) Ha 2 Ta 0JHOYACHO
M1JICTAaBUMO TTO3HAYCHHS (2), B pe3yIbTaTi OTPUMAEMO BUPA3:
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[loTiM BUKOPHUCTOBYIOUM BIACTHUBOCTI JIOTapU(PMIB MOKEMO
3anmrcaty Bupa3 (3) y Burmsimi [13]:
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[TomHOXXMMO  OOWABI yacTWHW piBHSHHA (5) Ha  BHpa3
2 .
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OckibKu 3MIHHI # 1V, BXOZSATH 0 pI3HUX (PYHKIIIH, TO BUPA3UTH

iX OJTHE uepe3 Apyre IBHO, HEMOKITUBO.
Jnis Toro, mo6 MokHa OyIJo 1e 3p0OUTH 3aCTOCYEMO PO3KIIATaHHS
BiIoMHUX (PYHKIIIH B cTeneHeBl psaau (psau MakiiopeHa):
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3po6uMo TpyOy OIIHKY, B3SIBIIM 3 ITUX PO3KJIAAIB JIMIIE JiHINAHI
yieHu. CroyaTky 3actocyemo popmyy (8):
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Tenep 3actocyemo popmymy (7), MaTumMeMo:
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Skmo noswauntu u> —2uV, +b=p, to pieasuus (11) moxHa
NEePenucaTi y BUTIIAIL:

2V (u—
u2—2uVH+b—[l+2aS— “b(u—VzuB)Jp:O, (12)

abo

2V (u-—
u>—2uV, +b—p—2aSp+ #pzo. (13)

I

[Mo3uauusim —p —2aSp + b = C, maTumMeMo:
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TOOTO KBaJpaTHE PIBHSAHHS BIITHOCHO 1 .

Po3B’s13aB1u 11€ piBHSAHHS BITHOCHO # BUPAa3UMO SIBHO (PYHKIIIIO u
Big V. Jlns po3B’si3aHHs [bOTO PIBHSAHHS 3HAIIEMO IUCKPUMIHAHT:
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Bub6ip poGounx 3anexnoctedt (17)-(18) ™okHa 371HCHUTH
M1JICTAaBUBILIM B HUX 3HAYEHHS MapaMeTpiB.

Bucnosxu

1. Bnepme oTpumaHa MaTeMaTH4YHa MOJIEIb IIBUAKOCTI PyXY
YaCTOYKM OOYECAHOTO0 BOPOXY Yy MOBITPSHOMY IOTOIl, SIKa y SIBHOMY
BUTJISIII BCTAHOBIIOE 3aJICKHICTh MK MIBHAKICTIO PYXy YacTOYKH Ta
IIBUIKICTIO TIOBITPSTHOTO TTOTOKY.

2. AHani3 OTpUMAaHO1 MOJIETI JO3BOJUTH B MOAAJBIIIOMY BU3HAYUTH
paiioHaJbHI KIHEMAaTH4YHl MapaMeTpu BEHTWIATOPY, SKI JI03BOJSTH
3HU3UTH BUTPATU EHEPrii IMpHU TPAHCHOPTYBAHHI OOYICAHOTO BOPOXY Y
pUYen-BO3HK.
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METO/IUKA AHAJIMTUYECKOI'O OIIPEJAEJEHUA
CKOPOCTHU YACTUYKHU OYECAHOI'O BOPOXA

I'omosnes B. A., Jlexxenkun A. H., Bepmikos A. A., Py6rios H. A.

Aunomayus — B CTaTbe OTMe4YaeTcsl, 4YTO HauboJee
3pPekTUBHBIM €MOCOOOM YOOPKH 3€PHOBBLIX SIBJSAETCH METOJ
OYeChbIBAHUS pacTeHMidi HA KopHIO. Ilpu 3TOM Jy4YlmIMM BapuaHTOM
SIBJIAETC YOOpKa 0YeCaHHOI0 BOpPOXa B MoJie ¢ JA0padoTKoil Ha
cranuoHape. Jlng peaam3anum JAaHHOW TEXHOJOTHHM HEOOXOIMMO
HMeTh YOOPOYHBIIi MOIYJb W CTAHMOHAPHBIA NYHKT J0padoTKH
ouyecaHHoro Bopoxa. Illupokoe BHeapeHHe JAHHOM TEXHOJOIMH
CIePKUBACTCH OTCYTCTBUEM HAIE/KHO (pyHKUMOHMPYIOLIET 0
yoopouHnoro arperara. IIpu 3ToM HauOosiee y3KHM MeCTOM SIBJISIETCS
NMHeBMOTPAHCIOPTHAsE  cucrema. g  000OCHOBaHUSL  KOTOPOii
HE00X0AMMO NPOBEACHUE MEXAHHMKO-MATEeMATHYECKUX MCCICI0BAHMI.
B crathe 1mocTaBJieHa 3aJadYa  HaXO0XKIEHUS aHAJUTHYECKOH
3aBHCHMOCTH JIJIs ONpeJeJIeHUs] CKOPOCTH JBHMKEHUSI YACTHUIIBI
04YeCAHHOI0 BOpOXa 3epHOBbIX. Hcmosib3ys MeToAbl MaTeMATHKU
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nyreM npeo0pa3oBaHMsl MATeMATHYeCKOWl  MoOAeaH JIBUKEHHS
YaCTHYKH BOPOXa ObLIA MOJYyYeHA 3aBHCHMOCTDH ABHKEHHS YACTHYKH
OT CKOPOCTH BO3AYIIHOI0 moToka. Ilosy4eHHYI0 3aBUCHUMOCTH MOKHO
HCIOJIb30BaTh /IJIs1 MOIEJTHPOBAHUS MpoLecca, ¢ HeJb 000CHOBAHUA
Haubos1ee IKOHOMHUYECKOI0 peneHus (pYHKIIMOHMPOBAHUSA
NMHEBTPaHCIOpPTEpA.

MATHEMATICAL MODEL OF THE MOVEMENT OF THE
COMED GRAIN HEAP AFTER STRIPPER HARVESTING
MODULE IN THE AIR FLOW

V. Holovlov, O. Lezhenkin, O. Vershkov, M. Rubtsov
Summary

The article notes that the most effective method of harvesting
cereals is the method of combing the plants on the root, which can be
implemented in the combine or stationary. As a result of previous
studies, it was found that the best option is to harvest a combed heap in
a field with refinement at the hospital. To implement this technology, it
is necessary to have a cleaning module and a stationary point for
finalizing the combed heap. The widespread introduction of this
technology is constrained by the lack of a well-functioning harvesting
module. At the same time, the pneumatic transport system is the
bottleneck. For substantiation of which it is necessary to conduct
mechanical — mathematical research. The article poses the problem of
finding an analytical relationship to determine the speed of movement
of a particle of a combed heap of grain. Using the methods of
mathematics by transforming the mathematical model of the
movement of a particle of a grain heap after stripper module, the
dependence of the movement of a particle on the speed of the air flow
was obtained. The resulting dependence can be used to simulate the
process in order to substantiate the most economic solution for the
operation of a pneumatic conveyor.

Conducted analytical studies of the movement of a particle of
combed heap made it possible to draw the following conclusions:

1. For the first time, a mathematical model of the velocity of a
combed heap particle in an air stream is obtained, which explicitly
establishes the relationship between the velocity of the particle motion
and the airflow velocity.

2. The analysis of the obtained model will further determine the
rational kinematic parameters of the fan, which will reduce energy
consumption when transporting the combed heap to the trailer truck.



