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Anomauyia — podoOTa mNpHUCBAYEHA Ppo3poduHi  MeTOAIB
TEXHOJOTIYHOT0 PO3PAXyHKY Ppo0OYHX OpradiB s cemapamii
004icaHOr0 BOpPOXY 3€pPHOBHX i3 BpaxyBaHHsAM MHOro (Qisuko-
MEXaHIiYHUX BJIACTHBOCTEH Ta MMOBIPHICHOI NMPHUPOAU 3aBAHTAKCHHA
cenapyr4ux podo4nx oprasis.
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Ilocmanoseka npobaemu. B YkpaiHi 3epHOBUPOOHUIITBO € MPOBITHOIO
rajry3310 CUIbCHKOTO TOCIOIAPCTBA, MPHU IIbOMY HOTO TEXHIYHE OCHAIICHHS
3HAXOJWTHCS HAa HU3BKOMY DiBHI, 1, B MEpUIy Yepry, 1€ CTOCYETbCS
3epHO30MPAIBHOI TEXHIKH. 3a YBEPTh CTOJITTS TapK 3€pHO30MpaIbHUX
KOMOalHIB YKpaiHu CKOPOTHMBCS Mailbke BTPHYI, a IMOCIBHI TUIONI i
3epHOBUMH 301TbIIMIHCS. [{e mpu3Beno 10 3HaYHOTO 3pOCTAHHS CE30HHOTO
HABAHTAKCHHA HAa OJIMH KOMOaiH 1, SK HACHIOK, JO0 TMOPYIICHHS
arpoOTEXHOJIOTTYHUX CTPOKIB 30MPAHHS, 1110 BUKJIMKAJIO 301JIbILIEHHS BTPAT 1
3HMKEHHS SKOCTI 3€pHa. YCYHYTH III HEIOJIKHM, SIK JOBIB 3aCHOBHHK
MEJIITOMOIBCHKOI MIKOJIM 00YICyBaHHS POCIWH Ha KopeHi npodecop I1. A.
[[TaGanoB [1], m03BOsiE€ CTalllOHApHA TEXHOJIOTIS, B OCHOBI SIKOi JICKHUTH
nanuii metoa. OnHak, BIPOBADKEHHS IMI€1 TEXHOJIOTI CTPUMYETHCS BIACYTHICTIO
TEXHIYHUX 3acO0IB ceraparlii 00YICAaHOTO BOPOXY 3€PHOBUX, SKUHA TI0 CBOEMY
(paKIiiftHOMY CKJIay CYTTEBO BIIPI3HSETHCS BiJl 3¢PHOBOIO BOPOXY, TaK BLIHHOTO
3epHa y HboMy MiCTUThCS 39. ..81% [2], conomucTix acrouok 12...54% [3], monou
5...14 [4]1 obipBanmx KomockiB 1,2...7,8 [5].
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Takuii ctan peuyed CTBOPIOE MPOOJEMY, CYTHICTh SKOI TMOJIATAaE B
HU3BKUH TEXHIKO-€KOHOMIYHIA €()eKTUBHOCTI BUKOHAHHS TEXHOJIOTIYHOIO
npoliecy cemnapartiii 004iCaHOro BOPOXY 3€pHOBUX KOJOCOBHUX ICHYIOUUMH
TeXHIYHUMH 3acobamu. Po3B’s3aHHS 1€l MpoOJIeMH HEMOXJIMBE 0e3
pPO3B’s3aHHS BIAMOBIIHOIO HAYKOBOT'O 3aBJIaHHs, SIKE IMOJISITae B PO3poOI
METOJMKHU TEXHOJOTIYHUX PO3PaXyHKIB CEMapyrOUnXx poOOUNX OPTaHiB.

Ananiz ocmanHix oocniodcensv. JIOCHITKEHHIM TPOIECy cemaparii
o04icaHOTO BOPOXY MpHUCBSUEHI poboTtu [6, 7, 8, 9]. Ane Bci i pobotn
COpsSMOBaHI Ha pPO3POOKY HOBHX CeMapyluux poOOYMX OpraHiB Ta
OOIpYHTYBaHHsSI  iX KOHCTPYKTHBHUX HIapaMeTpIiB Ta KIHEMaTUYHUX
peXuMIB  poOOTH. A€  JOCHIJKEHb, MPUCBAYEHUX  HAYKOBOMY
OOIPYHTYBaHHIO TEXHOJIOTIYHOIO PO3PaxXyHKy cemnapaTtopa 00YicaHOro
BOPOXY, Ha I Yyac, Ha *Kajb, OpaKye.

Qopmysanus yineu cmammi. 3BaXawud Ha  HEOOXIIHICTH
iHTeHcu(ikamii mporeca cemapaiii  004icCaHOTO BOPOXY 3E€pPHOBHUX
pO3pOOUTH  METOAMKY  TEXHOJOTIYHOIO  pO3PaxyHKy  cemnapaTropa
0041CaHOTO BOPOXY.

Ocnosna uwacmuna. IIponyKTUBHICTH cemapaTopiB 00YicaHOTO
BOpPOXa BU3HAUAETHCS 3 BUPA3Y:

Ge = Gmax— GH
Ty-Ty (1)
ne Guax - KUIBKICTh MAaKCHMAaJIBHOIO JOOOBOIO HAIXOMKEHHS
BOpOXa, KT
Gy - KITBKICTH BOpOXa, SKUW HAAIMIIOB 3a dYac poboTtu 3

HEJIOBaHTAXKCHHSM, KT

T,- TpUBaIICTh pOOOTH BOPOXOOUYUCHHUKA 32 100Y, TOI;

T,- TpuBamicth J000BOi  poOOTH  BOPOXOOYHCHHKA 3
HEJIOBaHTAXXCHHSM, TOJI;

Jnst BuzHauenns Gy ta T, MOXXHA BUKOPHCTOBYBATH 3aJI€KHOCTI

[10].

1
Gr=—— .
2[3TGm - o) = Tgme®],

Ty = ;TIOC) - dCm)]

(2)

ne PO - rabamunuit iHTErpaT HMOBIPHOCTEH;
@(0)- gopmoana GyHKIIs MIITEHOCTI IMOBipHOCTEIH;
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Jm- cepenHe TOIMHHE HAAXO/KEHHA BOpPOXa y  JIeHb
MaKCHUMaJIbHOTO HaAXOIKEHHS, KI/TO;

Om - cepeIHEKBAJPATHYHE BiIXWJICHHS HAJIXOJKEHHS 00YicaHOro
BOpOXa y J€Hb MAaKCUMAJIbHOTO HAJIXOJKEHHS, KI/TOI;

lm- HOpMOBaHE BIIXWJIECHHS, SKE BiAMOBiZae MiHIMAILHOMY
TOJIMHHOMY HaJIXOJDKEHHIO BOPOXa;

ly- HOpMOBaHE BIAXWIIEHHS, SIK€ BIAMOBiZae HaIXOMKEHHIO
BOpOXa, pIBHOMY PO3PaxyHKOBIH MPOYKTUBHOCTI BOPOXOOUHCHHKA.

HopwmoBa#i BigXuIeHHS BU3HAYAIOTHCS 32 (POPMYITaMHU:

by = G dmin =T
" om 3)
£ Im—Gm

Jm

Po3paxyHOK MPOYKTUBHOCTI 3/IIHCHIOETHCS METOJIOM IOCHITIOBHUX
HaOJIMKEHb, MMOBTOPIOIOYH TIPOIIEC pO3paxyHKiB 1y, Ty, G, mpu yomy npu
. T
pO3paxyHKax BETUYHHM 1 MiICTaBIIE€THCS HAOIMKeHE 3HAUCHHS J ¢

(4)
Jlanuii MeTol BHM3HAYEHHS NPOAYKTHUBHOCTI cemaparopa JIOCUTh
rpoMi3akui. MokHa BUKOPUCTOBYBATH 1HIIMK METOJ, SIKILO YSIBUTH, 11O B
PaHKOBI TOJAMHY HAJAXOHKEHHS BOpOXa 301IBIIYETHCS Bl HYJISI PIBHOMIPHO
0 JIGHHOrOo  MakcumyMy. Takuii mpomec  go0pe  ONMUCYeThbes
B-po3nouIeHHsIM, TTPH BIJJOMHX 3HAUYCHHSX MapamMeTpiB GOPMHU Y Ta 1.
[ {ibHiCTb B-po3mioaiieHns, Bu3HadeHa y intepsai (0,1) mae Bu [ 10].

_ [ I'ty+m) y-1 Y B |
Geym) = {07,

0<x<1, 0<y, 0<r
[aTerpanbHa QyHKIIA B-pO3NOAITICHHS OMMCYETHCS HACTYITHUM
PIBHSIHHSIM Ta YMOBAMM:

— F(l/+??) y 1 _ n-1

x <0 05x£1 x>1

ne 1- omiHOYHE 3HAYCHHS.
Ha pwuc.l HaBegeno rpadik UIUIBHOCTI PO3MOAUICHHS MpHU
napameTpax GopMH y Mexax:

2>n>1 2>y >1.
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Puc.1. llinpHICTD PO3MOIITICHHS ICHHOTO HAAXOKESHHSI
BOpOXa Ha JIOPOOKY

Sxmo BBaxkaTH, W00 IUIOMIMHA Tif Tpaneuieo (puc. 2) 'y
BIIMOBIAHOMY  MaciiTabi, JOpIBHIOE J00OOBOMY HAJAXO/KEHHIO Ha
CTal[lOHAPHU IMYHKT, a BUCOTA Tpareuii BIANOBIAa€ HAIXOIKEHHIO BOpOXa
y JEHHHHI 4Yac, TO OTPUMYEMO BHpa3 JUIsl BU3HAYECHHS MPOIAYKTHUBHOCTI
cemaparopa Bopoxa:

qc = 32T - [T3-2b(Tn - D] 6)

e Tn - yac HagXoKeHHsT 00YicaHoro BOPOXY Ha CTaIllOHAPHHMA
MYHKT 3a 700y, TOJI;
Ty - gac mparli cemaparopa Bopoxa, ToJ;
b- gac, B IpOIOBXK SKOTO HAIXOKEHHS BOPOXa Ha MMyHKT
30UTBITy€eThes Bia 0 10 BEMWYMHU HAAXO/KCHHS Y JICHHI TOAWHH,
4n - HAIXOPKEHHS BOpOXa y IGHHUM 4Yac, KI/TOJ.
ATpoKCHUMOBaHe B-pO3NOIICHHS, Y SIKOTO IIIIBHICT € PIBHOOIYHOIO
Tpareuielo HaBeJeHO Ha puc. 2.
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Puc. 2. AnpokcuMoBaHe [-pOo3MOAUICHHS, y SKOrOo NIUIbHICTD
rpadidHO TpeIcTaBlieHa PIBHOOIYHOIO TPAMEIETO.

Bupas (5) nae MOXJIMBICT, BU3HAYUTH HEOOX1THY MPOIYKTHUBHICTD,
Ky MIOBUHEH MATH cerapaTop 004icaHOTO BOPOXY.

PosrasiHeMo TeXHOJOTIYHUN MpoIeC ABOOApabaHHOTO cemapaTopa
o0OuicaHOTO BOpOXa, cKajbneparopHoro Tumy. [logady obdicanoi macu Ha
po0oYy MOBEPXHIO MEPIIOTO IMHUJIIHAPHYHOTO PEIIeTa MOXKHA YSBUTH, SK

CyMy I0Jjad 36pHOCOJIOMHUCTOI Macu (],. Ta BUILHOTO 3epHa (.

Oc =Usc + g5 (6)
ne (,.- mogava 3epHOCOJIOMUCTOI MacH, KI/TOJ;

(g; - MOa4a BIILHOIO 3€pHA.

3epHOCOJIOMHUCTA Maca MICTUTh B 001 KPYITHI COJIOMHUCTI JOMIIIKH
Ta 00ipBaHi HEOOMOJIOYEH1 KOJIOCKH (BOJIOTKH).
BpaxoByroun, 1110 OCHOBHUM (DaKTOPOM BU3HAYAKOUHM POOOTY

cernaparopis, € BIpOTiJHICTh cenapaliii Bopoxa Py, (t), TO NPOAYKTUBHICTb
110 BiJIbHOMY 3€pHY (|, BU3HAYAETHCS:
!
0ps = G + Pa(t). (7)

KinbKicTh BUTBHOTO 3€pHA, SIKE 3IMIIAETHCS B MAC MICIIS TIEPIIOTO
permiera:

qe’;’3 =0 [1 - Pn (t)] (8)

Ha migcTaBi mpoBeAeHUX MOCIIKEHb MOYKHA 3pDOOUTH BUCHOBOK TIPO
T€, [0 BIPOTIAHICTh BUIICHHS BUIRHOTO 3€pHA 3 BOpPOXa Ha MEPIIOMY
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pemeri ckiagae 0,80...0,85, Tomi Ha Apyre pemieTo BOPOXOOUYMCHHUKA
HAJXOJUTh Maca, sika MICTUTb:

qgs' =0.2- Og5 - 9)

Ha npyromy pemeri e 3epHO e MHpoXoAoM, 1 Ha JOMOJIOT
MOTpAIUIsiE 36PHOCOJIOMHUCTA Maca, IKa MICTUTh 3€pHO Y KOJIOCI (BOJIOTI) Ta
COJIOMY.

[IpoIyKTUBHICTH BOPOXOOUMCHUKA MOKHA BUSHAUUTH 3 BUPA3Y:

qc=L-q (10)

ne L- noxuHa peuiera, M;

J- MUTOMA POYKTUBHICTbD, KI/C*M.

ExcniepuMeHTaIbHUMH  JOCTIDKCHHSIMH [6] BcTaHOBIEHO, 1O
MUTOMa TPOAYKTHBHICTH CKaJbIIEPATOPHUX pPOOOYMX OpraHiB MpHU
cemnapailii o04yicaHoro Bopoxa puca ckiagae 6,5...7,0 kr/c*m.

KinpkicTh 3€pHOCOJIOMUCTOI MacHu, SIKy MpocenapyBaid oOujBa
peniera JOpiBHIOE:

— . p!
Qg =qp — qua " Fa (), (11)

14 . . . L)
ne Py (’[) - BIpOTiJHICTH cemapariii Bopoxa o6oma perieraMmu

BOPOXOOUYHCHUKA.
3riHO eKCIePUMEHTAIbLHUX JOCTIKEeHb [6] BIpOriAHICTh cenapartii
o0uicaHOTO BOpoxa 00oMa perieTaMu BopoxoodrcHuka ckianae 0,99.
Bucrosxu. OTpumaHl aHATITUYHUM [UISIXOM 3 BHUKOPUCTaHHSIM
Teopii HMOBIPHOCTI JaHI JIO3BOJIATh BHU3HAUUTU MPOJYKTUBHICTH
cemaparopa 3  BpaxXyBaHHAM  BIPOTITHOCHOI  TPUPOAM  HOTO
(GYHKIIOHYBaHHSI.
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METOAUKA TEXHOJOI'HYECKOI'O PACYETA
CEITAPATOPA OYECAHHOI'O BOPOXA 3EPHOBHUX

Jlexxenkun A. H., Muxaiinos E. B., Bepmikos A. A.,
HBxenko A. B., AutonoBa I'. B.

Annomauusn

B crarbe ormMedaercsi, 4T0 Hanbosee IPPeKTUBHBIM CIIOCOOOM
YOOpPKH 3€pHOBBIX SIBJSETCHA CNOCO0 YOOpPKM MeETOIOM OYeChbIBaHMA
PACTEHNH HA KOPHIO C J0PA0OTKOH 04eCaHOI0 BOPOXAa HA CTallMOHApe.
OnHako 1MpPOKoOe IIMPOKOEe BHEAPEHHEe JAHHOW TEeXHOJOTHH
CepKMBaeTCs u3-3a OTCYTCTBHSI CePUITHOBBINYCKAaeMBbIX
BOPOXOOUYMCTHUTECH Il cemapamuv o4YecaHoro Bopoxa. IlepBbim
3TANOM pelleHUs JAHHOH Nnpo0JieMbl sIBJsETCH pa3padoTKa METOAUKHU
TEXHOJOTMYEeCKOro pacyera BOPpOXoouucTuresas. B crarbe nmpuBeaeHa
METOAUKA pacyeTa BOPOXOOYUCTHTE]AS] 0YE€CAHOI0 BOPOXa, B OCHOBE
KOTOPO#l IMOJIOKEHA Teopus BeposiTHOCTeil. B Havane paccMorpeH
pacyer BOPOXOOYHCTHTEJS] € YYE€TOM BEPOSATHOCTHON MPHUPOIBLI
MOCTYIVICHUSI 04YeCAHOr0 BOPOXa HAa J0pPadOTKYy, a 3aTeM NPOM3BeJeH
pacyer NPOU3BOJAMTEJBHOCTH BOPOXOOYHCTHTENS ¢ PpadoyumMu
OPraHaMHu CKaJIbIEPATOPHOIO THUIIA.
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TECHNOLOGIKAL CALCULATION METHOD FOR THE
SEPARATOR FOR COMBED GRAIN HEAPS

O. Lezhenkin, E. Mikhailov, O. Vershkov, O. lvgenko, G. Antonova

Summary
The article notes that grain production is a key branch of
agriculture, but its technical equipment is at a low level. The way out
of this situation is the introduction of the technology of combing
standing plants with the completion of the combed heap at the hospital.

However, the widespread use of this technology is hindered by
the lack of commercially available heap cleaners for separating the
combed heap of grain. The first step in solving this problem is the
development of a technique for the technological calculation of the
heap cleaner. Based on this fact, the purpose of this article is to
substantiate the methods for calculating the performance of the
separator.

A feature of the development of such a technique is the
probabilistic nature of the arrival of the combed heap at the stationary
point, as well as the complexity of the fractional composition of the
combed heap of grain. The combed heap is a four-component mixture
of free grain, straw impurities, torn spikelets and chaff. Moreover,
each grain crop has its own fractional composition. Thus, free grain
winter wheat contains 39 ... 81%, straw impurities 12 ... 54%, chaff 5 ...
14% and torn spikelets 1.2 ... 7.8%.

Therefore, the basis for the development of a methodology for
calculating the productivity of a combed heap cleaner was based on the
theory of probability.

At the first stage, the calculation of the heap cleaner with the
position of its load with a combed heap was considered. In this case,
the unevenness of the flow of the combed heap to the stationary point
was taken into account. The article discusses two methods for
determining the performance of a heap cleaner, the method of
successive approximations, and a method based on the assumption that
in the arrival of a heap for revision in the daytime hours it changes
slightly, and in the morning hours it increases from zero to the daytime
maximum. The first method is somewhat cumbersome, while the
second is well described by the [3-distribution. The article provides a
graph of the distribution density, as well as an expression for
determining the performance of the combed heap separator.

The article provides a calculation of the performance of a
combed heap separator with scalper working bodies.



