IMpawi THATY Bunyck 17, Tom 2

YIK 631.354.2.026

WUMOBIPHICHA MOJEJb ®YHKIIIOHYBAHHSA
POSIMOAIVIBHHUKA OBHYICAHOTO BOPOXY
3EPHOBHX KOJIOCOBHUX

Jexenkin O. M., I.T.H.,
Py6ros M. O., K.T.H.,
['onornwoB B. A., acnipant

Tagpiiicokuti deporcasHuii azpomexHonoivHull yHisepcumem
Ten. (0619) 44-02-17, e-mail: lan2810@mail.ru

Anomayin — y cTaTTi 3alpONOHOBAHA KOHCTPYKUifA pPo3NoAijib-
HAKA 004iCaHOI0 BOPOXY 3€PHOBHX KOJIOCOBHX, PO3IJIAHYTO HOro rex-
HonoriyHuii nponec. Ilpueesena Meroauka nodyaoBm mMaTeMaTHYHOL
Mo/ieJli Ha IMIACTaBI Teopil MacoBoro o0cJIyroeyBaHHs.

Knrwouoei cnoea — iimoBipHicHa MoJeb, rpad cTaHiB, IHTeHCHB-
HiCTh, TPAHHYHI HMOBIPHOCTI, PO3NOAIIBHHK BOPOXY, O04ICYBaAHASA pPoO-
C/HH, 004icaHH# BOPOX.

Hocmarnoexa npobremu. Sk BinoMo 3 podit [1-4] Haitbineiu epexTu-
BHUM METOAOM 30MpaHHs 3epHOBUX € 00YicyBaHs POCIHH Ha KOpeHI 3 Jo-
pobKkoro 00UicaHOro BOpOXy Ha cranioHapi. Ha cboroaHimHIA AeHb onepa-
i 004ICYyBaHHS POCIMH JIOCTAaTHBO OOIpyHTOBaHa B pobotax [liabanosa
[1. A. [5], TonyGena 1. K. [6], 'onuaposa b. L. [7], Ta inmux. € HaBiTh Ma-
KETHI 3pa3kH 30MpalbHOI MalMH{ Ans obuicyBaHHA pociauH [8-11], ane
npouec A0pobku 0fuicaHOro BOpOXy OOIpYHTOBaHMH He B NMOBHil Mipi. bi-
NBIIICTE HEBUPIIIEHUX NHTaHb MICTUTL B coOl cemapauis o64icaHoOro BO-
POXY, a caMe po3po0Ka ePEKTUBHUX TEXHIUHHX 3ac00DIB.

Ananiz ocmannix docrioxcens. TeOpeTUUHI OCHOBH Ta KOHCTPYKIIS
pobouoro oprany [Uig cemnapaitii 004icaHOro BOpOXy pPO3TJSHYTI B podoTax
Jexenkina [. O. [12-15]. Ane ang toro, wWo® cnpoekTyBaTH e(EeKTHBHO
MpaLfOl04YHii  BOPOXOOYICHMK HEOOXIAHO pPO3pOOHUTH  PO3NOAUIBHHK
004icaHoro BOpOXY MDK BEPXHIM Ta HIDKHIM PEUIITHHM CTAHOM BOPOXOO-
JiCHUKA.

llocmanoexa 3asdanusa. Po3poOUTH TeOpeTHYHI NepelyMOBH Ans
NPOEKTYBaHHS PO3NOAUILHUKA OOYICAHOr0 BOpPOXY, a came nolyayBarTy
HMOBIpHICHY MoOJenb (YHKIIOHYBaHHA PO3NOAUIEHHKA 004icaHOro BOpO-

Xy.
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Ocnosna wacmuna. SIx Binomo obuicanult BOpOX IIUISHUL SBISE CO-
6010 YOTHPHOXKOMIIOHCHTHY CYyMIll, B fAKIH MICTUTBCS BIIBHOIO 3€pHa
39...81% [16], monoBu S...14% [17], conom’sicTux uyacTrHoK 12...54%
[18], obipBanux konockis 1,2...7,8% [19]. IloainutH Hecuitydy 3epHOCO-
ROM’ACTY CyMill MOXIYBO 3 JOMOMOIOK JONATKOBOIO IIPUCTPOIO, SAKUH
HaBeleHo Ha puc. 1.

Puc. 1. TexHonoriyHa cxeMa po3NOAiNBHUKA 004ICAHOTO BOPOXY 3€PHOBHX
KOJIOCOBHUX

P03FJ'I$IHeMO pOSHOﬂiHBHHK y CTpOLEHOMY BHFJISI)Ii T00TO Ha puc. 1,
Oytu Oinbiue, ane ans Oibil Cl'[pPIHTJIHBOl noaayl iHdopmarnit KinbKICTh
CKpeOKIB 3MEHIICHO.

Po3noainbHUK BOPOXY CKAAJA€ETLCA 3 JIAHLIOTY 5, BAATHYTOrO Ha Be-
geHy 9 Tta Bemyuy & 3ipoukd. o NaHUIOrY TPHKpINIeHi NporyMoBaHi
ckpeOxu 1, 2, 3, 4. PO3noAinbHUK 3MOHTOBaHMIT B KOXYCi 6, B IKOMY BH-
xKoHaHl BikHa A, b, B. BikHO A BHMKOHAHO B 30HI 3arpy3xn cKpebOKiB BOpoO-
XOM, BIKHO b NMpHUKpUBaETBCS pyXOMOIO 3acliHKOI0 7, BiKHO B mnocTifiHO
BinkpuTo. BikHo A € 3arpysue BikHo, a BikHa b i B — BuBanTaxypanbHi.

TexHonoriyHUN mpollec poO3NOAIABHNAKA 3IMCHIOETHCS HACTYNHUM
YHHOM. B 30HI A cKkpeboK 3arpyxaeTbes 004iCAHHM BOPOXOM I PYXaeThes
Bropy. Pyxoma 3acninka 7 moxe OyTv BilkpuToro abo 3aKpuTOlo. 1T pyx
PErNIaMEHTYETECA POOOTOI0 KYJA4KOBOIO MEXaHI3MY B 3aJIEXXHOCTI BiJl Ky-
Ta MOBOPOTY KYJIa4KOBOTO Bamy. B ToMy BHIaAKy, KOJM pyxoMa 3acliHKa
3aKpUTa CKpeGOK, pyXaeThbCsl B3LOBX 30HHM BUBAHTAXKYBANLHOTO BikHa b,
ajle MaTepiall He BUBaHTaXyeThcs. JfoXxoasuu g0 BUBaHTaKYBalbHOTO BIK-
Ha B nig aiero cuiim TSHKIHHS BOPOX BUBAHTAXYETHCH HA BEPXHIN pellliTHHIM
crau 11

Y Toi#l yac pyxoma 3aciiHKa 7 BIAKPUBAEThCS | HACTYMHA Hopuis 00-
4ICAHOTO BOPOXY BUBAHTAXYETHCS IMiJ] AI€H0 TIET K CHJIM TAXKIHHA Kpi3b BH-
BaHTaXyBaibHe BiIKHO b 1 moTpamsie Ha HIDKHIM peluriTHMid ctaH
[. Ckpebok, 3 sxOro Marepian BikKe BUBAHTAXHUBCH PYXAEThCS NOPOXKHIM B
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CTOPOHY BHBaHTAXyBaJibHOro BikHa B. Konu BiH 3axoauts B 30HY BixHa B,
TO BUBAHTAXE€HHS HE 3AIMCHIOETHCS. A TOTIM LMKI NOBTOPIOEThCH. B Ta-
KUl cnoci® 3aIHCHIOETBCA po3noAl 004iCaHOTC BOPOXY MIX BEPXHIM Ta
HWKHIM pemtiTHUM cTaHoM. TexXHONOoriYnui npouec po3rNoALIEHUKA MOXK-
Ha OIPeACTAaBUTH Y BUTTIAI HACTYNHOTo rpada (puc. 2).

S
230 g Ao

’123 S__, ’112
Puc. 2. I'pad cranis

TYT 8¢, 51, 55, 83 — cTaHu cucremy;
Aoy, Aq2, A3, A3 — IHTEHCUBHOCTI.

Buxoasuu 3 rpady crasiB (puc. 2) MOXKIMBI CTARHH CHCTEMM MOXHA
OTUCATH HACTYIIHUM YHHOM.

Cman 0 (puc. 3). Tlepwuit i npyru#l ckpebxu pyxaroTbCs HaBaHTa-
XEHUMH obuicaHuM BOpOXOM. PyxoMa 3aciiHka IIOYMHAE BIAKPHUBATHCH.
Tperi#t i yeTBepTHii CKpeOKU pyXarOTLC NOPOXHIMH B OlK 30HH 3aBaHTa-
KEHHS.

Puc. 3. Ctan O

Cman 1 (puc. 4). Pyxoma 3acniHka BIiAKpHBaETbCS i BOPOX 13 mep-
moro ckpebka BUBAHTaXYEThCS Kpi3b BikHO b, Jpyruit ckpebox noTpannse
B 30HY MOCTIHHO BLIKPUTOro BiKHa B 1 TakoXX BHBaHTaXyeTbCs. TpeTiit
cKpeDOK BINTBHO PyXa€Thes MOPOXKHIM, a 4eTBEPTUH HabMIKaeThes 10 30RU
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3ABaHTAXKCHHA.

Puc. 4. Ctan 1

Cman 2 (puc. 5). Ilepuuuit ckpebOK BUXOAUTE 13 30HH BUBAHTAXYBa-
NBHOTO BiKHA b MOPOMXKHIM, ApYyrui CKpeOOK BHUXOAUTH i3 30HU IOCTIHHO
BigKpHTOro BikHa B mopoxuim. Pyxoma 3acninka saxpusae Bikno B. Yer-
BepTHil cKpeboK 3aBaHTaKyeThcd B 30HI A. Tpetili ckpebOK pyXaeThes Mo-
pPOKHIM B OiK 30HH 3aBaHTaKEHHS.

Puc. 5. Crau 2

Cman 3 (puc. 6). Tpertiit ckpeGoK 3aBaHTaXYETHCH, UETBEPTHH CKpe-
OOK HaBaHTAXEHUHA BOPOXOM PYXAE€ThCA B3NOBXK BikHa b pyxoma 3acninHka
3aunHeHa. [lepmnii ckpebGoK NOPOXKHIM NPOXOAUATE 30HY NOCTIHHO BIIKpH-
Toro BikHa B. Tpertiit ckpeboOK 3aBaHTAXKYETHCH BOPOXOM B 30H1 A. [pyruii
CKpeOOK pyXa€ThCs MOPOKHIM,
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Puc. 6. Ctan 3

Ockineku rpaHuyri HMOBIPHOCT cTali, TO 3aMIHIOKOYX B PiBHSAHHAX
Konmaroposa [20, 21] ixHi noxixHI HyIbOBUMH 3HAQUEHHSMH, OTPHMAEMO
cucreMy JHIHHUX anreOpalyHuX piBHAHB, 11O OITHCYIOTH CTAliOHApHUIA
PEHKUMU:

Ao1Pp = AzoPs
di2P1 = A01P0 (1)
Az = Ay
A3oP3 = AP,
Ie Py, D1, P2, P3 — AMOBIPHOCTI 3HAXOIKEHHS PO3NOAUIBHUKE 004ICAHOTO
BOPOXY VY BIIMOBITHUX CTaHaX.

IlincraBasiroun B cucreMy (1) 3Ha4eHHS IHTEHCHBHOCTEH i BpaxoBy-

Y0YH, L0 OJHE 3 PIBHSIHb € JIHIAHO 3ajeHUMH BiJl IHIIUX, TOMY 3aMICTh

IBOTO PIBHAHHS BBOJUMO HOPMYIOUY YMOBY Po + P; + P2+ +p3 = 1.
Toxi cucrema (1) npuiime Burnsa:
Ao1Po= A30P3
A12p1= Ag1P0 (2)
A23P2= A1201
Pot 1t p2t p3=1.
Pose’azaBum cucremy, aicrademo ii rpaHu4Hi HmoBipHOCTI B 3ara-

JTbBHOMY BHI'JIHI_[iZ

— Ao1 . — Aoy
P3 1o Pos D1 11 Do:
— Alz ’112 ‘101 ‘101
P2 = 7, Taz A2y PO T 2y PO
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A A A
po(l + Zo1 4 2o 01) =1
12 ‘123
3BiaKH OTpUMAaEMO rpal-mqm ﬁMOBlpHOCTl.
Po= 1401 301 Ag1’
712 Y23 7o

py=tot. 1 (3)

A12 1+‘]‘——'5’—1 +IQ1+ i”l
12 A23 430
201, 1

123 H% +130

P3= Ao,
A3U 1+ +.&Ql
Tiz 723" Az0

Bucrnogku. BcTaHOBIGHO, WO NiABUILEHHSA €(QEKTUBHOCTI (YHKIIO-
HYBaHH$ BOPOXOOYiCHHKa 004iCAHOIO BOPOXY 3€PHOBUX KOJIOCOBHX MOX-
JIMBO 34 PaXyHOK PIBHOMIPHOI oJadi BOPOXy Ha BepXHiH Ta HKHIH penti-
THI CT4HM, [JIS 4Oro 3alpolOHOBAaHA KOHCTPYKIis po3noainbHUKa obuica-
HOT'O BOPOXY.

[TobypoBano Monens (PYHKLIOHYBaHHS pPO3NOAiINBHHKA 0OuicaHOTro
BOPOXY 3€PHOBHX, SIKA BCTAHOBJIOE 3aJIEXHICTb MK HMMOBIPHICTIO 3Haxo-
JOKEHHS. PO3MOAUIBHMKA Y PI3HUX CTaHaX T4 IHTEHCHBHOCTAMH, IIO Jae
MOXIIMBICTh 32 PaxXyHOK KOMII'IOTEPHOTC MOJETIOBAHHS OOIPYHTYBaTH
peXxuMHu Horo poOoTH.
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BEPOSITHOCTHAA MOAEJIb @YHKIIUOHUPOBAHNA
PACHPEJEJATEJSA OYECAHHOI'O BOPOXA 3EPHOBbBIX
KOJOCOBbIX

Jexenxun A. H., Py6uos H. A., I'onoBnes B. A.

AHHOMOHM — CTaThe npeljoikeHa KOHCTPYKUHA pacnpeaeiure-
JdA OMECAHHOr0o BOpPOXa 3¢pHOBBIX, PACCMOTPEH €r'o TeXHOJIOTHYeCKHUii
NPOHECE, 4 TAKKE NPUHBEACHA METOANKA NOCTPOECHHHA MaTeMaTH4YecKoi
MOJE/IH HA OCHOBE TE€OPHH MACCOBOro OGCJ]}’)KHBaHHH.

PROBABILISTIC MODEL OF THE FUNCTIONING
OF THE COMBED GRAIN HEAP DISTRIBUTOR

A. Lezhenkin, N. Rubtsov, V. Holovlov

Summary
The paper proposes the design of the combed grain heap
distributor, its technological process is considered. The construction
method of the mathematical model based on the mass service theory is
presented.



