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Anomauyia — poGoTa mnpuUCBAYEHA Ppo3poldui  MeTOdiB
TEXHOJIOTIYHOI0 PO3PaxXyHKY Ppo0o4YMx OpradiB mjis cemapauii
004icaHOIr0 BOpPOXY 3€pPHOBHX i3 BpaxyBaHHsAM MHOro (Qisuko-
MEXaHIiYHHUX BJIACTHBOCTEH TAa MMOBiPHICHOI MPHUPOAU 3aBAHTAKCHHA
cenapyr4ux podo4unx oprasis.

Knwuoei cnosea —o04icanmii BOpOX, cenapaunis, 3epHOBI
KYJbTYPH, IPOAYKTUBHICTb.

Ilocmanoexka npodnemu. B Ykpaini 3epHOBUPOOHUIITBO € MPOBITHOIO
rajry33io CUIbChKOTO TOCIOIAPCTBA, MPHU IIbOMY HOTO TEXHIYHE OCHAIICHHS
3HAXOJWTHCS HAa HU3BKOMY DiBHI, 1, B MEpUIy Yepry, 1€ CTOCYETbCS
3epHO30MPATIbHOI TEXHIKK. 3a YBEPTh CTONITTS TMapK 3€pHO30MPaTbHUX
KOMOalHIB YKpaiHu CKOPOTHMBCS Mailbke BTPHYl, a IMOCIBHI TUIOLI i
3epHOBUMH 301TbIIMITHCS. [{e mpu3Beno 10 3HaYHOTO 3pOCTAHHS CE30HHOTO
HABAHTA)KEHHA Ha OJMH KOMOAalH 1, SK HACIiJI0OK, 10 HOPYIIECHHS
arpoOTEXHOJOTTYHUX CTPOKIB 30MpaHHs, 110 BUKIMKAJIO 301UIbIIEHHS BTPAT 1
3HMKEHHS SKOCTI 3€pHAa. YCYHYTH IIi HEIOJIKHM, SIK JOBIB 3aCHOBHHK
MEJIITOMOIBCHKOI IIKOJM OOYICYBaHHS POCIUH Ha KOpeHi mpodecop
[[Tabanor II.A. [1], mo3Bojsie cTamioHapHa TEXHOJOTIS, B OCHOBI SIKOi
JeXKuTh daHui Meton. OfHak, BOPOBADKEHHS INEI TEXHOJOT CTPUMYETHCS
BIJICYTHICTIO TEXHIYHMX 3acO0IB cemapallii 004iCaHOr0 BOPOXY 3EPHOBHX, SIKMH TIO
CBOEMY (DPAaKINIHOMY CKJIATy CYTTEBO BIIPI3HSIETHCS Bil 3¢pPHOBOIO BOPOXY, TaK
BUILHOTO 3epHA y HROMY MICTUTECS 39...81% [2], conomuctix yactodok 12...54%
[3], onoBu 5. .. 14 [4] 1 ob6ipBanmx KomockiB 1,2...7,.8 [5].
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Takuii cTan peuyed CTBOPIOE MPOOJEMY, CYTHICTh SKOI IOJISITaE B
HU3BKUH TEXHIKO-€KOHOMIYHIA €()eKTUBHOCTI BUKOHAHHS TEXHOJIOTIYHOIO
npoliecy cemnapartiii 004iCaHOro BOPOXY 3€pHOBUX KOJOCOBHUX ICHYIOUUMH
TeXHIYHUMH 3acobamu. Po3B’s3aHHs 1ii€i mpoOJieMHM HEMOXKJIMBE 0e3
PO3B’s3aHHS BIAMOBIIHOIO HAYKOBOI'O 3aBJIaHHS, SIKE MOJSTae B po3poOilll
METOJMKHU TEXHOJOTIYHUX PO3PaXyHKIB CEMapyrOUnXx poOOUNX OPTaHiB.

Ananiz ocmannix oocniodcenv. JIOCTIIDKEHHSIM Tpolieca cemapariii
o04icaHOTO BOpPOXY MpHUCBSUYEHI podoTH [6, 7, 8, 9]. Anme Bci mi poboTn
COpsAMOBaHI Ha pPO3POOKY HOBHX CeMmapyruux poOOYMX OpraHiB Ta
OOIpYHTYBaHHA  iX KOHCTPYKTHBHUX TIapaMeTpiB Ta KIHEMaTHYHUX
peXuMIB  poOOTH. A€  JOCHIJKEHb, MPUCBAYEHUX  HAYKOBOMY
OOIPYHTYBaHHIO TEXHOJIOTIYHOTO PO3PAXYHKY cemaparopa 004YiCaHOTO
BOPOXY, Ha I Yyac, Ha *Kajb, OpaKye.

Qopmysanus yinei cmammi. 3BaXKalOUU HAa  HEOOXIAHICTh
iHTeHcu(ikamii mporeca cemapaiii  004icCaHOTO BOPOXY 3E€PHOBHUX
pO3pOOUTH  METOAMKY  TEXHOJOTIYHOIO  pO3PaxyHKy  cemnapaTropa
0041CaHOTO BOPOXY.

OcHnosna uwacmuna. IIponyKTUBHICTH cemapaTopiB 00YicaHOTrO
BOpPOXa BU3HAUAETHCS 3 BUPA3Y:

Je = Gmax —GH
Ty-Ty (1)
ne Gmax - KUIBKICTh MAaKCHUMaJIBHOTO HJOOOBOrO HAIXOKEHHS
BOpOXa, KT
Gy - KITBKICTH BOpOXa, SIKMWA HAAIMIIOB 3a 4Yac poboTu 3

HEJIOBaHTAXKCHHSM, KT

Ty~ TpUBaIICTh pOOOTH BOPOXOOUYUCHHUKA 32 100Y, TOI;

Ty-  TpuBamicth  J1000BOoi  poOOTH  BOPOXOOYHCHHKA 3
HEJIOBaHTaKCHHSM, TOJI;

Jnst BuzHauenns Gy Tta Ty MOXHA BUKOPHCTOBYBATH 3aJI€XKHOCTI

[10].

1
Gr=—— .
2[3TGm - o) = Tgme®],

Ty = 3 TIPE) - SEm)]

(2)

zie @@ - Ta6mmanmit 1HTerpan KMOBIPHOCTEH;
@) gopmoBaHa (BYHKIIS MIIBHOCTI HMOBIPHOCTEH;
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Jm- cepenHe TOIMHHE HAAXO/KEHHA BOpPOXa y  JIeHb
MaKCHUMaJIbHOTO HaAXOIKEHHS, KI/TO;

Om - CepeIHEKBAIPATHYHE BiJIXWUICHHS HAJIXO/KCHHS 00YiCaHOTO
BOpOXa y J€Hb MAaKCUMAJIbHOTO HAJIXOJKEHHS, KI/TOI;

lm- HOpPMOBaHE BIiIXWJICHHS, SKE BIiAMOBiZae MiHIMAILHOMY
TOJIMHHOMY HaJIXOJDKEHHIO BOPOXa;

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

HopwmoBa#i BiXuIeHHS BU3HAYAIOTHCS 32 (POPMYITaMHU:

For = (gm)mxn - gm
" Om 3)
. _Im=Gm
= o

Po3paxyHOK MPOAYKTUBHOCTI 31MCHIOETHCS METOAOM IMOCIITOBHUX
HaOJIMKEeHb, MOBTOPIOIOUHN TpoLiec po3paxyHkiB ti, Ty, Gy, mpu oMy mpu
: n
pO3paxyHKax BEJIMUYMHU t1 MiICTaBIsETbCA HAOIMKEHE 3HaUeHHsA Jc !

G
Moo T
.gc TM

(4)

JlaHHMIT METOJ BH3HAYEHHS NPOAYKTUBHOCTI cemapaTopa JOCUTh
rpoMi3akui. MokHa BUKOPUCTOBYBATH 1HIIMK METOJ, SIKILO YSIBUTH, 11O B
PAHKOBI FOAMHU HAAXOMKEHHS BOpoxa 301IbIIYETHCS Bl HYJISI pPIBHOMIPHO
10 JEHHOro Makcumyma. Takuii  mpomec  go0pe  ONUCYEThCS
B-po3noauUIEHHSIM, TPU BIJOMHX 3HAUYEHHSAX NapameTpiB GOPMHU Y Ta 1.

[imbHiCTh B-po3nouieHHs, Bu3HadeHa y inrepsai (0,1) mae Bug [10].

_ { T(y+m) y—1 _ n-1
Gy = (g (L= 07

0<x<1; 0<y; 0<r

[aTerpanbHa QyHKIIA B-pO3NOAITIEHHS OMMCYETHCS HACTYITHUM
PIBHSIHHSIM Ta YMOBAMM:

_ (S0 X g gt
F(x,y,r)—{r(y)_r(n)fot (1 —x)"dt,

x <0 0<x<1 x>1

ne 1- oriHOYHEe 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. lllinpHICTD pO3MOITIEHHS ICHHOTO HAIXOIKEHHS
BOpOXa Ha I0POOKY

Sxmo BBaxartu, WO IUIONMHA TiJ Tpanemielo (puc.2) 'y
BIJIMOBITHOMY ~ MacmTabi, JOpIBHIOE J00OBOMY HAJIXO/JKEHHIO Ha
CTal[lOHAPHU IMYHKT, a BUCOTA Tpareuii BIANOBIAa€ HAIXOIKEHHIO BOpOXa
y JEHHHWI 4Yac, TO OTPUMYEMO BHUpa3 JUIsl BU3HAYECHHSI MPOAYKTHUBHOCTI
cernapaTopa Bopoxa:

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

ne Tn - yac HaIXOMKEHHs 06YicaHOr0 BOPOXY HA CTAIliOHAPHHIA
MYHKT 3a 700y, TOJI;
Ty - gac mparli cemaparopa Bopoxa, ToJ;
b- gac, B IpOIOBXK SKOTO HAIXOKECHHS BOPOXa Ha MMyHKT
30UTBITy€eThes Big 0 10 BEMWYMHU HAIXO/KCHHS Y JICHHI TOANHH,
4n - HAIXOHKEHHS BOpPOXa y IGHHUM Yac, KT/TOJ.

AnipokcuMoBaHe B-po3MOAiIeHHs, Y IKOTO IIIIBHICTh € PIBHOOIYHOIO
Tparneui€ro HaBeJIeHO Ha pUc.2.
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Puc.2. AnpokcumoBaHe -po3MOAiIEHHS, Y SIKOTO IMIUIbHICTh
rpadidHO TpecTaBlieHa PiIBHOOIYHOIO TPAMEIETO.

Bupas (5) nae MOXIJIHUBICT, BU3HAYUTH HEOOXIJHY MPOTYKTUBHICTD,
Ky MIOBUHEH MATH cerapaTop 004icaHOTO BOPOXY.

PosrasiHeMo TEXHOJOTIYHUN MpoIeC JBOOApabaHHOTO cemapaTopa
o0uicaHOTO BOpOXa, CKajbrepaTopHoro tumy. I[logady obdicanoi macu Ha
po0oYy MOBEPXHIO MEPIIOTO IMHUJIIHAPHYHOTO PEIIeTa MOXKHA YSBUTH, SK

CyMy I0Jjad 36pHOCOJIOMHUCTOI Macu (],. Ta BUILHOTO 3epHa (, .
qC = q3C + q63 (6)
ne (.- noaava 3epHOCOJIOMUCTOI MacH, KI/TOJ;

(g; - Moga4a BIILHOIO 3¢pHA

3epHOCOJIOMHUCTA Maca MICTUTh B COO1 KPYITHI COJIOMUCTI TOMIIIIKA
Ta 00ipBaHi HEOOMOJIOUEH1 KOJIOCKH (BOJIOTKH).
BpaxoByroun, 1110 OCHOBHUM (DaKTOPOM BU3HAYAKOUHM POOOTY

cemaparopis, € BiporiaHicTh cenapariii Bopoxa P, (t), TO TPOAYKTHUBHICTh

. !
110 BIIbHOMY 3€pHY (],, BU3HAYAECTHC:

qés = q63 + Pn (t) (7)
KinbKicTh BUIBHOTO 3€pHA, SIKE 3JIMILIAETHCSA B MACI MICIIs MEPIIOro
peuiera:
qg3 = Uy [1 - Pn (t )] (8)

Ha migcTaBi mpoBeaeHNX MOCIIKEHb MOKHA 3pDOOUTH BUCHOBOK TTPO
T€, IO BIPOTIAHICTH BUIJICHHS BUIBHOTO 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:

q(;,3 = 0’2 "Ogs (9)
Ha npyromy pemeri e 3epHO e MHpoXoAoM, 1 Ha JOMOJIOT
MOTpAIuIsiE 36PHOCOJIOMHUCTA Maca, Ka MICTUTh 3€pHO Y KOJIOC1 (BOJIOT1) Ta
COJIOMY.
[TpoayKTHBHICTH BOPOXOOUYHCHUKA MOYKHA BU3HAYHUTH 3 BHPA3Y:
gc=L-q (10)
ne L- moBxuHa periera, m;
J- MUTOMA POYKTUBHICTbD, KI/C*M.

ExcriepuMeHTa IbHUME  JTOCHTIJDKEHHSIMH  [6] BCTaHOBICHO, MO
NUTOMAa MPOAYKTHBHICTh CKaJb[IEpPAaTOPHUX pOOOYMX OpraHiB IMpHU
cemnapailii o04yicaHoro Bopoxa puca ckiagae 6,5...7,0 kr/c*m.

KinpkicTh 3€pHOCOJIOMUCTOI MacH, SIKy MpocenapyBaiu oOujBa
peniera JOpiBHIOE:

dg = qp — qus " Pu (t) (11)

4 . . . )
ne Py (t) - BIPOTIAHICTH cenaparlii Bopoxa oboma penietamu
BOPOXOOUYNCHUKA.

3rifIHO eKCIIePUMEHTAIbHUX JOCHTIHKEeHb [6] BIpOriAHICTh cemapartii
o0uicaHOTO BOpoxa oOoma penieTaMu BOpoxoouucHuka ckianae 0,99.

Bucnosxu: OTpuMaHi aHaJITUYHUM IIISXOM 3 BUKOPUCTAHHSIM
Teopii WMOBIPHOCTI J03BOJIATh BH3HAYMTH MPOJYKTHBHICTH cemaparopa 3
BpaxyBaHHSIM BIPOT1IHOCHOI MPUPOJIU HOT0 (PYHKIIOHYBAHHS.
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METO/IUKA TEXHOJIOTTHECKOI'O PACYETA
CEITAPATOPA OYECAHHOI'O BOPOXA 3EPHOBUX

Jlexxenkun A.H., Muxaiinos E.B., Bepmikos A.A.,
Hsxxenko A.B., Autonona I'.B.

Annomauusn

B craTtbe oTMeuaercsi , 4TO HauoboJiee 3PPEeKTUBHBIM CIIOCOOOM
yOOpPKH 3epHOBBIX fIBJSETCH CIOCO0 YOOPKH MeETOJ0M O4YeChbIBAHMS
pacTeHuil HA KOPHIO € J0PA00TKOM 04€CaAHOI0 BOPOXa HA CTallMOHAape.
OaHako HUPOKOe IIHPOKOe BHEAPEHHE JAHHOM TEXHOJOIrHMH
cAepKUBAECTCH u3-3a OTCYTCTBUS CEePHITHOBBIIY CKAEMbIX
BOPOXOOUYMCTHUTEJICH ISl cemapamuv o4YecaHoro Bopoxa. IlepBbim
3TANOM pellleHHus TaHHOU MpPo0JieMbl AABJISAETCH Pa3padoTKa METOAMKHU
TEXHOJOTMYECKOr0 pacuyera BOpoOXoouucTuressa. B craTbe nmpuBeaena
METOMKA pacyera BOPOXOOUYMCTHUTEJSI 0YECAHOI0 BOPOXa, B OCHOBE
KOTOPOH IO0JI0OKEeHA Teopusi BeposiTHOCTeid. B Havase paccMoTpeH
pacdyer BOPOXOOYHUCTHUTEJS] € Y4YE€TOM BEPOATHOCTHOW NPHUPOABI
NMOCTYIUIEHUSI 04e€CAHOT0 BOPOXa HA J0paldoTKy, a 3aTeM NPOU3BeleH
pacyer NPOM3BOAUTEJBHOCTH BOPOXOOYHUCTHUTEJNA ¢ PadoYuMu
OPraHaMHu CKaJIbIEPATOPHOIO THUIIA.
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TECHNOLOGIKAL CALCULATION METHOD FOR THE
SEPARATOR FOR COMBED GRAIN HEAPS

O. Lezhenkin, O. Vershkov, O. lvgenko, E. Mikhailov, 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 B-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.



