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Annomayun. CeMeHHOI MaTrepuan suMeHs B Xo3siicTBax Pecybnuku bypsitust umeer Hey-
JIOBJIETBOPUTEJILHOE KAYECTBO, B OCHOBHOM I10 COJEPKAHUIO CEMSIH TaKUX KYJIbTYPHBIX PACTEHUH,
KakK MIIeHUIbl ¥ 0Bca. CeMeHa SYMEHs U MILEHUIBI 110 AJIUHE UMEIOT HE3HAUUTEIIBHOE IIEPEKPHI-
THE, U 36PHOBKH MIIEHUIIBI MOTYT OBITh BBIICJICHBI U3 CEMEHHOTO 3€pHA KaK KOPOTKHE MPUMECH
B AYEUCTOM cenaparope ¢ aueiikamu 8,0—-8,5 MM. AHanu3 BapUallMOHHBIX KPUBBIX CEMSIH STUMEHS
1 OBCAa I10 TOJILIMHE U JUIMHE TIOKa3bIBAET, YTO MEJIKHUE 3€PHOBKH OBCA, IEPEKPBIBAIOIIUECS C CE-
MEHaMH OCHOBHOM KyJIBTYpBI 110 IJIMHE, MOTYT OBITh BBIJICJICHBI U3 00padaTbiBaeMOro Marepuana
Ha IOJICEBHOM pEIIETE, U OCTABIINECS KPYIHbIE 36PHOBKM OBCAa — B SUEUCTOM CENapaTope Kak
JUIMHHBIE npuMecHu. i nccineoBaHMsl TEXHOJIOTMYECKOTO MPOLEccCa OYUCTKU CEMSIH 10 COBO-
KyIHOCTH Pa3MepOB B HACTOsIIEE BPEMs CYIIECTBYET HEAOCTaTOK 3HaHUU. B pabore mpencras-
JIEH CPABHUTEJBHBIM aHAJIN3 OCHOBHBIX Pa3MEPOB MCCIENAYEMBIX CEMSH SUMEHS, OBCA U IMIIEHU-
Lbl, ONPEACIECHbl TEOPETUUECKUE 3aBUCUMOCTH 110 OIPEEICHNUI0 Ka9YeCTBA OYUCTKH CEMEHHOIO
3epHa, BBIXO/Ia CEMSH, IO OYMIICHHBIX CEMSH Mocie 00paboTKu M colep aHMs MpUMecel B
OYMILIEHHOM MaTepuaiie. B crarbe nmpuBonsTcsi, pa3paboTaHHbIe aBTOPAMHU, METOIUYECKHE MOJI0-
KEHUS 110 MCCIIEJOBAHUIO TEXHOJIOTHYECKOTO Mpolecca 1 000CHOBAHHIO CIIOCO0A OYMCTKU CEMSIH
OT TPYAHOOT/AEIMMOI MmpuMecH (0Bca) IO COBOKYIHOCTH pa3mepoB. Pa3paborana maremarnye-
CKasi MOJIEJIb TEXHOJIOIMUECKOTO MPOLIECCAa OUUCTKU CEMSH SUMEHS OT TPYAHOOTIEIMMON IpUMe-
cu (oBca). PazpaboTana TEXHOIOTUS OUUCTKU CEMSH SIUMEHs OT OBCa, BKJIIOYAOIAsi 00paboOTKy
3€pHa B aCIUPALIMOHHOM KaHaJj€, Ha MOJICEBHOM PELIETE C BBIJACICHUEM MEJIKUX CEMSH OBCa B
SUEUCTOM CemnapaTope ¢ pasmepom sueek 11,2 mm.

Knroueswle cnosa: ceMeHa, OUMCTKA 110 COBOKYITHOCTH MTPU3HAKOB, MOJICEBHOE PEIIETO, S4e-
HCTHIN cenmaparop
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Abstract. The barley seed material in the farms of the Republic of Buryatia is of a poor qual-
ity. This is due to the presence of wheat and oats seeds. Seeds of barley and wheat have a non-sig-
nificant overlap in terms of their length and wheat caryopses can be easily separated from the seeds
material as short impurities in the cell separator with the 8.0-8.5 mm size of cells. The analysis of
variation curves of barley and oats seeds according to the thickness and length shows that small
oats caryopses overlapping the main crop culture according to the length, can be separated from
the processed material on an undersowing sieve; the rest large oats caryopses are parted in the cell
separator as long impurities. Nowadays, there is a lack of knowledge to study the technological
process of the seeds cleaning according to a size set. The article deals with the comparative analysis
of main sizes of barley, wheat, oats seeds that are under the research. Also, it defines the theoretic
dependency to identify levels of quality of the seeds cleaning, seed yield, the rate of cleaned seeds
and the presence of impurities in the cleaned seed material. The article provides methodic ideas to
study the technological process of seeds cleaning developed by the authors of the article as well as
justification of an approach of the seeds cleaning from a hard-separable impurity (oats) according
to the set of sizes. A numerical scheme of the technological process of barley seeds cleaning from
hard-separable impurities (oats) was developed. The technology of barley seeds cleaning from oats
was developed including the seeds processing in the aspiration channel, on the undersowing sieve
with parting of small oats seeds in the cell separator with the cells size of 11,2 mm.

Keywords: seeds, cleaning according to the set of features, undersowing sieve, cell separator

For citation: Abiduev A. A., Pekhutov A. S., Baldanov M. B., Togmidon A. Yu. Ochistka
semyan yachmenya ot trudnootdelimyh primesej [Barley seeds cleaning from hard-separable im-
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BBenenue. CeMeHHOM MaTepua sume-
H# B X03sicTBax Pecy6nuku bypsarus numeer
HEYJOBJIETBOPUTEIBHOE KAaYECTBO, 3a4ACTYIO
M3-32 BBICOKOTO COJEpKaHUS B HEM CEMSIH
JIPYTUX KyJbTYpHBIX pacTeHHH (MiieHuna

ecst KpyTHbIE CEMEHa OBCA — B SUEHUCTOM Ce-
napaTope Kak JUIMHHBIE TIPUMECH.

B Hacrosmiee BpeMsi CyIIEeCTBYET He-
XBaTKa HAay4YHBIX 3HAHUU JJIs1 ONpeAeTCHHS
BO3MOXHOCTH 3()(hEeKTUBHOM OUMUCTKU CEMSH

1 oBEC). B HEKOTOPHIX MapTUSX CEMEHHOTO
MaTepualia HaONIONaeTcs MPEBHIIIEHUE CO-
JIepKaHUsl CEMsIH PXKH M OBCIOTA BBIIIIE HOP-
MbI. MI3BecTHasI TEXHOJIOTHS OYUCTKU CEMSIH,
KOTOpasi BKJIIOYAET B ceOst 00paboTKy ceMsiH
Ha BO3YUTHO-PEIICTHBIX MAIlMHAX W B TPH-
EPHBIX MWIHHIPAX (STYCUCTHIX CerapaTopax),
HE TI03BOJISIET 00€CTIeUNTh TOITYYESHUE BBICO-
KOKa4eCTBEHHBIX ceMsH [1].

CeMmeHa oOBca SABIAIOTCA HauOosee
TPYAHOOTAEIUMON IpUMeEChio. AHainu3 Ba-
pI/IaL[I/IOHHLIX KpI/IBLIX CEMAH A4YMCHA U OBCa
[I0Ka3bIBAET, 4YTO HauOOJIEE BLICOKOKAYE-
CTBCHHAsl OYMCTKA 3¢pHA OT CEMsH OBCa MO-
KeT OBITh IPOBE/ICHA HA OCHOBE COBOKYITHO-
CTH Pa3MepOB, TO €CTh IO JJIUHE U TONIIUHE.

N3MeHUYnBOCTh pa3MepoOB CEMSIH MOXK-
HO OIHKCATh 3aKOHOM HOPMAJBHOTO pacmpe-
neneHust, KodhGUIIMEHT KOPPENSIUU MEXIY
IUTMHOM Y TOJIIHUHON CEMSH SIBISIETCS BBICO-
kUM [2, 3]. [IoaTOMy MO>XHO IIPETIONIOKHUTD,
YTO MEJIKME CEMEHa OBCa, UMEIOIIUE TaKyIo
Ke JUTHHY, KaK CeMEHa OCHOBHOU KYJbTYPBHI,
MOTYT OBITH BBIJIEJICHBI H3 00padaThIBA€MOTO
MaTepuana Ha MOACEBHOM peIleTe C OTBep-
CTHSIMH TIPOJOATOBATON (POPMBI, @ OCTABIIH-

OT TPYIHOOTAEINMOM IPUMECH 10 COBOKYII-
HOCTU pa3MmepoB. KauecTBo ouncTku cemsiH
OT YKa3aHHOH IMPUMECH IO COBOKYIHOCTH
pasMepoB MOXKET OBbITh OIMPEECIICHO MyTEM
COBMECTHOI'O PACCMOTPEHHUS U aHalIM3a W3-
MEHYMBOCTHU TOJIILMHBI U JJIMHBI KOMIIOHEH-
TOB 3epHa [4, 5].

Jlis mpoBeseHusl TOCEBHBIX paboT B
[IOUYBEHHO-KJINMAaTUYECKUX yCIOBUAX Pe-
cnyonuku Bypatus 6onblyio poiib Urpaer
KauecTBO CEMEHHOro marepuaina. OT 3TOro
HaNpsIMYIO 3aBUCHUT OyIyllee pa3BUTHE pac-
TEHUH U B UTOre YpPOKAWHOCTH 3E€pHOBOM
KyJIbTyphl [6]. TloaTOMYy BO3HHMKIA HEOOXO-
JUMOCTh B pa3pabOTKe TEeXHOJOTHYECKOTO
IpolLecca, MO3BOJIAIOIIEr0 OUUCTUTh CEMEHA
OT TPYJHOOTAEIUMBIX IIPUMECEH.

Martepuaj u MeTOAbl HCCJIeTOBAHMIA.
TonmuHa ceMsH SUMEHsI ¥ IIPUMECEH orpe-
JIeNSIIach MyTEM MPOCEUBAHMS HA PEIICTHOM
knaccudukarope. JliuHa ceMsH yCTaHaBIU-
BaJlaCh HETOCPEJCTBEHHBIM H3MEPEHUEM C
noMoIIbl0 Mukpometpa. [Ipu uzyuenun us-
MEHYUBOCTH Pa3MEPOB M CKOPOCTH BUTAHUS
KOMITOHEHTOB 3€pHa HCIIOJIb30BAJICS METO]
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CTaTUCTHYECKOU 00pabOTKH Pe3yIbTaTOB HC-
cienoBaHuii [7, 8].

[Ipu ananu3e TEXHOJOTUYECKOrO MPO-
1ecca OYMCTKHU 3€pHA SIMMEHS OT OBCa I10 CO-
BOKYITHOCTH pa3MepoB ObLIT MPUMEHEH METO/T
MareMaTuueckoro mojaenuposanus [9, 10].

CemeHa siluMeHs M OBca IO TOJILIMHE
UMEIOT He3HauMTeNbHOE pa3nuuue. bonbiiee
pas3nuyue 3TU CeMEHa UMEIOT 10 AJIHHE (pucC.
1).

Bo Bpemst pa3nenenus cemMsH 1o JJIuHe
[, v TONMHE b, TIOJHOTA BBIAEIEHUS IPHME-
CH MOXET ObITh OLIEHEHA IJIOLIAAbI0 PUTyphI

P,%

EFBA,D D, xotopas Gonblie miomanu pu-
rypsl AEJFB, OLICHUBAIOILIEH Ka4eCTBO OYUCT-
KM CEMEHHOI'O 3€pHa OT OBCa II0 YKa3aHHOU
nnuHe (puc. 1).

XapaKkTepUCTUKU HOPMaJbHBIX pac-
npefeNeHU TOIMUHBI U JUIMHBI KOMIIOHEH-
TOB 3epHa MpHBeJIeHbI B Tabnule 1.

MareMaTHYECKy0 MOJEIb, OIKCHIBA-
IONIYIO0 TEXHOJIOTUYECKUN MPOIECC OYHCTKU
CeMSIH STYMEHS OT TPYAHOOTACIHUMOM MprUMe-
cH (0BCa) 10 COBOKYITHOCTH Pa3MepOB — TOJI-
muHe (b) u e (/) MOXHO TIPEICTaBUTH B
BUJIe BhIpakeHus (1):

4 |,

-

P,%

1
b1 b
F
Ay B
D1 (o

Pucynok 1 — BapuaTuBHOCTH TOIIMHBI b 1 u1uHBI [ cemsiH ssumens (1) u oBca (2)

Tabanna 1 — XapakTepucTuku pa3MepoB KOMIIOHEHTOB 3epHa

B munimmmerpax

Toamuua Jlnuna
CemeHa — _
b c l (4]
SlumeHb 2,73 0,25 8,43 0,67
Osec 2,29 0,23 10,45 0,83
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g = *(bl—bn>+ 1_¢,(b1—bn) .
Opn Opn )

= @t <ll - E)
omn

T G- 5, — CPGIHEE 3HAUCHHE M CpE/HEe
KBaJ[PATHYECKOE OTKIIOHEHUE TOJIIUHBI IPH-
MecH (CEMSIH OBCa);

To,0,; — CPGAHEE 3HAYCHHC M CpelHEe
KBaJ[paTUYECKOE OTKJIOHCHHE JJTUHBI 3€PHO-
BOK OBCa;

b, I,— napameTpbl pa3zieleHus 3epHa M0
TOJIIIIMHE U JJTUHE.

*

J10JTFO OUHMIIICHHBIX CEMSH MOCIIE TaKOH
00pabOTKM 3EpPHOBOTO MaTepualia MOXHO
OTIPEJICTUTH 10 BBIpAXEHUIO (2):

b, —b
B,=1-9* (¥) )
Obe

rac bc, Opc — XAPAKTCPHUCTUKHU TOJIIHMHBI CC-
MSH OCHOBHOM KYJbTYPBbI.

Copepxanue mpumecu (3epHOBOK
oBca) (IITYK Ha KWJIOTPaMM) B OYHIIIEHHOM
MaTepHualie MOXKHO OIPEICIHUTh MO BhIPAXKE-
Huro (3):

ao(1—Ey)
3= 5 3)

rac a,— 34aCOPCHHOCTb HCXOAHOI'O 3CpHA CC-
MCHaMH OBCa, IIT/KT.

Pe3yabTaThl uccieq0oBaHME W MX
aHau3. VI3MEeHYMBOCTH TOJIIMHBI U JITTUHBI
CEMSTH STIMCHSI i KX TPYAHOOTICIMMBIX ITPH-
Mecel (0Bca U MIIEHULbI) MPeICTaBICHbI Ha
pucyHkax 2 u 3.

Menkne cemeHa OBCa MOYKHO TaKXkKe
BBIJICJINTh U3 OCHOBHOTO Marepuaia o Io-
MEePEYHOMY pa3Mepy Kak MEJIKHUE IPUMECH, a
OCTAaBIIMECS KPYIHBIE 3€PHOBKH OBCa — KakK
JUTMHHBIC TIPUMECH B STYEHCTOM CerapaTope C
sgerikamu 11,2 M.

BapuarmoHnHbie KpUBBIC CEMSIH STUMCHS
W MIICHUIIBI 10 JJUHE HE MEPEKPBHIBAIOTCA
(puc. 3), 1 UCXOJI51 U3 ITOTO, TAHHAS IPUMECH
MOJKET OBITh yJajeHa M3 CEMEHHOI'0 Mare-
puana Kak KOpOTKas NMPUMECh B SUCUCTOM
cemnaparope. MakcuMalbHasi JJIMHA CEMSH
MIIEHUIBI gocTturaer 7,2—7,6 mMm. Pasnene-
HUE CEMSH 10 YKAa3aHHOU JJIMHE MOXKET OBITh
OCYIIECTBJIEHO B SYEHCTOM CEMapaTope C
suerikamu 8,0-8,5 mm. CKOpOCTH BHUTaHHS
CEeMSH STUMEHSI, MIIICHUIIB U OBCA HMEIOT CY-
HIECTBEHHOE TIEPEKPHITHE.

PesynbTarsl IKCIIEPUMEHTATBHBIX
UCCJIEIOBAaHUM Ipoliecca OYUCTKU CEMSH
SYMEHST OT OBCa IO TOJIIMHE M JIJIMHE,
MIPOBEICHHBIX HA MaJIOTa0apUTHOM CEMSIOYH-
crutenbHor Mamuuae CM-0,15 u B suencTom
cenapaTtope ¢ pasmepoM siueek 11,2 MM, u
Ipolecca OYUCTKU CEMsH, MTOJy4YEeHHBIE pac-
YETHBIM MyTEM 1o BbIpaxkeHusaMm (1) u (2)
C HCIOJb30BAHMEM TAOJIUIIBI HOPMATbHOM
bynkuun pacripeaenenus [11], mpeacrasie-
Hbl Ha PUCYHKE 4.

60
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Tommuaa, MM

1 — suMeHb; 2 — IIIeHMIA; 3 — OBEC
PucyHnok 2 — BapnanuoHnsnbie KpuBbIe CeMSH STYMEHSI H MX IPUMecel 110 TOJIIINHe
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[lokazarenn kauecTBa OYUCTKHU CEMSH
SIUMEHsI, ONPENEIEHHBIE PACYETHBIM METO-
JIOM ¥ DSKCIEPUMEHTAIBHBIM IIyTEM Cylle-
CTBEHHO HE pa3nuyaroTcs (puc. 4).

BeiBOALI:

1. Paspabomanvl memoouyeckue no-
JIOJICEHUSL UCCTIe008AHUSL MEXHOLOUYECKO20

360.JIA1I0m onpedeﬂumb KadyecmeeHHbvle NoKa-
sameiu npoyecca.

2. Paspaboman cnocob ouucmku ce-
MSAH SIYUMEHsT Om MPYOHOOMOEeNUMOU npume-
cu (0o6ca), 8KIOUAIOWULL BblOCNICHUE METKUX
3ePHOBOK 06CA HA NOOCEGHOM peuieme, e20
KPYNHBIX 3€PHOBOK KAK OJIUHHBIX npumeceli

6 Ayeucmom cenapamope ¢ padsmepom A4eexK

npoyecca OYUCMKU CeMSH Om MpyOHOOmOe-
11,2 mm.

JIUMOU NPUMeCU No CO8OKYNHOCIU PA3MEPOS,
Komopble ¢ 00Ny CMUMOU NO2PEUHOCMbIO NO-
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