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AHOmMAauia — HABENEHO Pe3YJbTATH MATEMATHUHOI0 MOJE/HOBAHHSA
npouecy pyxy KpynHol ¢ppakuii TexHooriuHol Macu oBove-GaITAHHHX
KYJbTYP. OTpumMaHo Audepeniiiine PIBHSIHHSI pO3paxyHKy
aBTOKOJIMBAHb YACTHHOK KiPKH OTipKa i AHHI NMPH NMEepPeMillleHHI B3/I0BK
BHYTPilIHb 01 MoBepXHi 6apataHa MOXIJI0ro WHIHAPHYHOrO cenapartopa.

Knrwuoei crosa — poropHMil UWIHAPUYHUIT cemapaTop, HaCiHHSA
OripKa, AHHI, MATEMATHYHE MOJACHIOBAHHHA, ABTOKOJHBAHHHA KipKH,
Koe(piLi€HT TepTa.

Hocmanoexa npobremu. Tany3s BUPOOHHIITBA HACIHHA  OBOUYC-
0allTaHHUX KYJBTYP HAa CHOTOJHIIIHIA JeHb Mae mMpoOaeMy BiACYTHOCTI
CYYaCHOro oONamHaHHA, fAka MOTPeOye TEPMIHOBOTO BHPIMIEHHS ULIAXOM
CTBOPEHHS HOBHX BHCOKONPOIYKTHBHHX MamMH. Po3po0ka TEXHOJOTIYHOIO
obnamHaHHA 11 MEXaHI30BAHOIO OTPHUMAHHA HACIHHA OBOUYC-OAlITAHHHX
KYJBTYP 3IIHCHIOETHCS 33 YMOBH TEOPETHYHOIO OOIPYHTYBAHHS NPOICCY
poGoTH MaluuHH [1].

JInd MOBUAUICHHS 3QJIMIIKIB HACIHHA 13 MOMEPSAHBO mepepodieHoi
TEXHONOTIYHOI MacH OBo4Ye-OalITaHHHX KYJIBTYP CTBOPEHO TMOXWUIHIA
WNHAPDHYHHIA  cemaparop [2], Akuii  MOXe BHKOPHCTOBYBATHCA  SIK
CaMOCTIHiHA YCTAHOBKAa A OTPHMAHHA HACIHHA, abo fAK OKpPeMWid eleMeHT
MOTOKOBOI JIIHI 1 A0poOKH TeXHOMOr14HO1 MacH. [{umiHapuaHmuii poTopHuii
cemapatop (puc. 1) saBnde coboto ciTyacTuii OapalaH, 1o o0epTaeTheA,
HABKOJIO IICHTPAJIBHOI OCI I KYTOM J0 TOPU30HTY. KpYITHI YaCTHHKY KIPKH
JuHI a0o oripka MoJaloThed Ha BHYTPILIHIO NoBepxHIO Oapabana. Ilapamerpu
POTOPHOro cemaparopa (miaMerp, YHCIO OOSPTIB B XBHJIMHY, HAXH)
miaOHpaloThes Tak, o0 nepeMilieHHd 00'eMHHX Mac MO peleTy BIAOYBaocs
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0e3 BUIpHBY BIA TOBepxHI OapabaHy, Ama 3a0e3meyeHHA TEPTA KIPKH,
IHTeHCH}IKYIOUH IPH NBOMY IPOLEC OIPOCIIOBAHHA HACIHHA KPI3h PEMIETO.

Puc. 1. CxeMa OHTIHAPHIHOTO POTOPHOTO CENapaTopa:
1 — enekTpoaBUTyH; 2 — paMma; 3 — peaAyKTop; 4 — NoJaBaJbHAN JIOTOK;
5 — cituacTuii 6apaban; 6 — migbapabaHHA

BesBlyipuBHHIT pyX MDOAPIOHEHHMX MAac CKIAZACTHCA 3 iX MEPIOAMUHNX
MigiioMIB 1 OTIyCKaHb y BHYTPIIHIN NOBEPXHI cenaparopa (puc. 2). 3 morismy
TEOPIi KOJMBAHB 111l MECPEMIMICHHS ABJAIOTHCH ABTOKOJMBAHHAMH, 34 CBOECH)
CYTHICTIO ABTOKOJIMBAHHA B cemaparopi OMHM3bKI A0 ABTOKOJIMBAHb MAATHUKA
Opyna — MadTHHKA Ha Bady, o o0epracThes [3]. ¥V LHMX aBTOKOIMBAIBLHUX
CHCTEMAaX BIiAOYBA€THCA TIEPIOAUYHE 3POCTAHHA CHI (MOMEHTIB) TepTd 1
MOHOB/IOIOUMX CIUL. HalfGuibI CKnagHUM IPOLIECOM € NpoLec Oii cuil Tepts [4].

Puc. 2. Cxema pyxy Matepiaily B IOXHJIOMY LMIIHIPHYHOMY CemapaTopil

Jnda mocniikeHHA MpoLEciB, MO NPOTIKAIOTh Y CemapaTopi IoTpiOHO
OOIPYHTYBATH MATeMATHUYHY MOJENTb pyXy Kipku B3/IoBxk OapabaHa mpH
pi3HUX YMOBaX poOOTH, IO AACTh MOMKIUBICTh BU3HAUHTH Yac MPOTHPaHHA
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KIPKH Ta BHCOTY ii migHIMaHHA, T.A. 1Ll TapaMeTPH CYTTEBO BITHBAIOTH Ha
AKICTh BIIOKPEMIICHHA HACIHHSL.
Ananiz ocmannix docnidocens i nyonikayii. BUBUCHHIO MEXaHI3MIB TEPTS
1 iX MaTeMaTHYHHMM MOJAENAM MPHCBAYEHO BeIMKA KUIBKICTE PpoOiT.
Po3risaHeMo OCHOBHI OJIOXKEHHS NIPOIIECY BU3HAUCHHA KOS(IINEHTY TEPTA.
P.Avonuton 1 I KynoH BBenmH MNOHATTA KoedilieHTa TepTd SK
BIHOIICHHSA CHJIH TEPTS 10 HABAHTAXKCHHS

F.;np = ﬂnp ‘N, (1)
Ae N — cHna HOPMANbHOTO THCKY; F,, — cuna Teptsd; f,, — KoedilieHT

TEPTH.

3HaueHHA koe]ilieHTa TePTA A1 Pi3HHX Map MaTepiaiiB NPHBOIATLCA B
PI3HUX (PI3UKO-TCXHIYHUX JTOBITHHKAX, HATIPHKIaA B [6].

IToganpmi AoCHIAKEHHA BIAOMHMX BUYEHHX TMOKA3alH, MO KoediumieHT
TEPTA 3AJICKATh HE TUIBKHM BIJ BUJAY MaTepialy TUI, IO TPYThCA, aJi¢ 1 Bif
CTymeHsA oOpoOKH MOBEPXOHb 1 iX 3MamieHHA. Jani 3'acyBanocs, IO cHiIa
CTATUYHOTO TEPTA (IPH 3PYUTYBAHHI 3 MICIA) BIAPIZHAETHCS B CHJIH TEPTA
pyxy. Kynon BuB4aB cumy TepTa NpH NOBLTBHOMY 3CYBI KOHTAKTYIOUHX TiJ.

BimoMo, mo BBEACHHSA MacTWIA 1 MPOCTO 3MOYYBAHHA BOJOK) 3MEHIIIYE
Tepta. Teopis 3MamryBaHHs (B'A3Koro TepTsA) Oyda JaHa BIeplle
Peiinonsacom B 1886 p.[5] ko 3MamyBaHHA HEAOCTATHRO, TO JIOTH BCl
TPH MEXAHIYHI CHJIM TEPTA. CHIa CTAaTHYHOTO OMOPY 3IBUTY 3 MICI,
KynoHoBa cHiaa 1 cHna Bsskoro Teptd. Y 1902 p.  Irpobek
CKCMEPUMCHTANIBHO T0KA3aB, MIO 3a BLACYTHOCTI 3MAlllYBaHHA CHJIA TEPTA
NpH 3pyLIEHHI He Mmajac Bigpa3ly A0 KyJIOHOBOI CHIIM, a BIAOYBAeThCA
MOCTYIOBE il 3HIKCHHSA.[2 ]

3anexHicTh koedilicHTa TepTd Bij WBHAKOCTI KOB3aHHA (B1OHOCHOTO
PYXy MOBEPXOHB, IO TPYTHCA) KPYNHOI KIPKH JHHI YM OTripKa B HAHOLTBINI
Mipl BiOoOpakaeTbCs PIBHAHHAM, 3ampornoHoBaHuM [.B. Kparenbchbkum 1
B.C. llleaposum [7] y BurILm

Fop =la+b-ple™M 14, 2)

ae a, b, ¢, d — MocTiiiHl, MO XapaKTEPH3IYIOTh PEKHUM KOB3aHHA 1 BIACTHBOCTI
MaTepiamB mapH (MoAPIOHEHA KIPKA, M’ AKOTh, PEIITHE MOIOTHO);
‘v| - BIZIHOCHA INBUAKICTh PYXY KIPKH B30BXk DapabaHa cemaparopa.

Mema pobomu — NPOBEACHA MATEMaTWYHOrO MOJCHIOBAHHA POOOTH
LWTIHAPUYHOTO cemapaTopa NpH o0poOLi TeXHOMOrIYHOT iHTEHCHBHOI MacH
OBOYEBO- OAIITAHHUX KYJIBTYP.

Burnaoenus ocroenozo mamepiany. Po3rasHeMo MaTeMaTHUYHY MOJENb
POOOTH HAMHAPHYHOTO CEMapaTopa, K BHUIMAJA0K KBA3ICTATHKH (OCTIHHOTO
Majoro MpOCIH3aHHA) YAaCTHHKH Ha BHYTPIIIHIA moBepxHi OapalaHa [8].
Cuin, 1o JOTh HA HACIHUHY B 11 BITHOCHOMY PYCI ITOKA3aHO HA PHC. 3.
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Puc.3. Cxema cuil, 010 A1FOTh Ha HACIHUHY

BBaskaeMo, 110 TIJIO 3HAXOAMTHCA B YMOBAX PiBHOBArM Iii CHI
G-sinf -F,, =0, (3)
e f — KyToBa KOOpJAWHATA;
G —Baratia (G=mg);
m — Maca Tuia;
F,; —cuna tepra.

Cuny TepTs BUSHAUUMO 3 ypaxXyBaHHIM 00epTaHHsA

F;np = (G -cos B+ C)f;np > (4)
ne C - BIIIEHTPOBA CUJIA THCKY
.
C=m--, 5
R (5)

ne V,, - moctiiiHa OKpY»Ha IIBUJKICTh; R — pajiyc.
[MincraBnstoun (3), (4) B (5), OOEpKUMO PIBHAHHS I PIBHOBAXKHOI
LIBUAKOCT1 00epTaHHs TiNia

sin 3
Vo=.Rg —cosf |, (6)
Jmp
BPaxOBYIOUH, TIO
T Rn
V= , 7
=730 (7)

Jie n - 4ucio o0epTiB cenaparopa.

3Haiinemo uncno obepris 6apabdana 3 (7)
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n ={30ﬁJ Smﬁ—cosﬁ , (8)
TNEN Jop
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[puiiMaroun 8 =~ R AK HaMeHIIU# KyT MiJHIMAHHA KIPKH, OJEPKYEMO

PIBHSAHHA 3B'A3KY uncia 00epTIB 1 paalycy cenaparopa
18
nor——. (9)
VR
[3 30iNbLIEHHAM KyTa 3HAXOAHMO MeKy TIpH Kl B1AOYBaeThCA
KOJMBAIbHUI  pyxX kipku. Ha#ibuiemm  gomyctummii  KyT — migidoMmy

: 2r .
KIpKA 3 =~ EY 3BLAKH OACPKYEMO

L (10)
VR
Pyx HaciHHa pasom 3 OapabaHOM — 1I¢ MEPEHOCHHH PyX 3 KYTOBOK
MIBHIKICTIO .
PosrngHeMO AHHAMIKY PyXy KIPKH JI€AKOI MacH /% 10 BHYTPILIHIH
noBepxHi cemaparopa. lloTouHe 1{i TONOXKEHHd BH3HAYHMO KYTOBOIO
koopauHatoto f (1),

PiBHAHHA JUHAMIKH KiPKH B 3araJlbHOMY BUIJIAAL
M. =0, (11)
i=1

ae M; —1-Tuif MOMEHT, 10 /i€ HA TINIO.

MOMEHT cuTH 1HepIii

M, =JB, (12)
1e ff — KyTOBe MPHCKOPEHH
J — MOMEHT 1HEpINi TIj1a;
J=mR?. (13)
MOMEHT CHJIH CKOUYBaHHA
M,=mgRsmpf. (14)
MOMEHT cuii TepTH
2 \2
Ms=-f,,| mgcosf+ m@ R. (15)

[TiacyMOBYIOMH MOMEHTH 3 BPaXYBAHHAM iX 3HAKIB, OAEPKYEMO

ﬁmR2+mgsinﬁ—fmp mg cosﬁ+m@ R=0, (16)
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TYT f — KyTOBA LIBHIKICTS.
[Ticis psay neperBopeHb

2 2
ﬁ+[\/%J sin B = £, ﬁ2+[\/%] cos 3 |. (17)

Ha puc. 4 1 5 npuBeneHi pe3ysibTaTd PO3PaxyHKY aBTOKOJIMBAaHb KipKU
BcepeauHi Gapabana mo piBHAHHIO (17) npu mocTiiitHOMY 3HAUeHHI KOe(pileHTY
tepts B Mexkax 0,3—0.4 rnpu sKoMy MOKITMBE MPOTUPAHHS KIPKH 110 PELIETY.

ﬁrf-’ao B. pao
1

08 08

08 06

04
42 02

0 0

L . L
% 58
o’ T

0.2 tg%‘;o,z e — k! — t.c
0 05 1 1,5 2 25 3 0 05 1 1.5 2 25 3
a) 0)
Puc. 4. ABTOKOIMBAHHA TiJIa IO KOJIy cemaparopa, mpu
a) f56 =0,3,0) fo5 =0,35
—_— B(v:...... _ 0,1'd/dt‘ﬁ(‘f)
B, oad B. pao

08

06

14

i

'-'!.i
4
|

0,2
-0,3

W

an®

|
0 05 1 15 /] 25 3 0 1 2 3 4
a) 0)
Puc. 5. ABTOKOJMBAHHS TiJ1a TI0 KOJIY MEPETHHY cenaparopa, npu
2) f30 =04, 6) LA(0): 2. £,y =035+ 0206 fle "

3 puc. 4, 5, a, BHAHO, 10 B Me¥Kax 3MiHH koedimienta teprs Big 0,3
no 0,4 crnocrepiraerhCsi NiHIHHE MIJABHILEHHA aMIuiTyad (B pajiaHax)
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miaHiMaHHA Kipku. Ha puc. 5, O npuBeaeHi pe3ynbTaTH pPO3pPaxyHKY
ABTOKOJIMBAHb KIPKH 10 PIBHAHHIO (17) mpu 3MIHHOMY KOS(IIIEHTI TEPTA.
IMpn 306inBIICHHT KOS(DIIUEHTY TEPTA KOJHBAIBHME PyX  KIPKH
HeMOXTHBHM, Tak K BoHa Oyzae pyxaTHca pasoM 3 OGapaGaHoMm Oe3
MPOTHPAHHSL.

AHanmi3yloud  oTpuMaHi TpadiuHi  3aJieKHOCTI  CIIOCTEPIraeMo
30UTBIICHHA KyTa MIAAOMY KIPKH HPH 3MIHCHHI KOCHIIIEHTY TEPTsd, B
3B’A3KYy 3 LHUM MOKHA CTBEPIKYBATH, MO A1 pobouoi NOBepxHi
cemapyrouoro  Oapabana  morpibHO  madmpaTh  MaTepiayiM,  AKi
3a0e3MeuyIoTh pyX (PparMeHTiB Kipku 3 koediuieHToM TepTa 0,37-0.4, npu
JAHHUX 3HAYCHHAX MApPaMETPy 30UIBNIVETHCS NMUIAX MPOXOKSHHA KIPKH IO
BHYTPIIIHIA TMoBepxHi OapabaHa, 1 UM 3ale3neuyeTbess OLMBII MMOBHE
BIJIUICHHS HACIHHS.

Bucroseku. B cTarTi HaBeeHO pe3yNbTaTH  MaTEMATHYHOTO
MOJC/IIOBAHHA PyXy KpynHOi ¢pakiii TEXHONOTUHOI MacH OBOue-
amTaHHUX KyNbTYpP, a c¢aM¢ AuHl 1 oripka. OTpHMAaHO pPIBHAHHSA
PO3paxyHKy AaBTOKOJHBAHb YACTHHOK Kipkd Ta MOOyIOBaHO AiarpaMu
3ANMCKHOCTEH KyTa MIHOMY KIPKH BKA3aHWX KYJIBTYP TIPH PIZHHX
3HAYEHHAX  KkoedimieHta Tepta  ( f,, =0,3-0,4) wmwo  nossonuno,

aHani3yrouu rpadpiki, BU3HAUYUTH BHCOTY (f = 0—1 paa.) miafioMy Kipku Ta
yac 11 NpoXo/KeHHS B310BXK OapabaHa cemapaTopa AJid KOXKHOTO 3 3HAYCHb
Koe(illicHTa TEPTSL.
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MATEMATHYECKOE MOAEJIHPOBAHHE ITPOLHECCA
PABOTbI HAKJIOHHOI' O HUWJIHHAPHYECKOI'O
CEIIAPATOPA IIPH JIOPABOTKE TEXHOJIOTHYECKOM
CEMEHHOI1 MACCBI OBOIIE-BAXUEBBIX KYJIBTYP

C.U. TTacrymenko, M. M., OrueHko

AnnHomauua — TOPHBEACHBI PE3YJbTATHI MAaTEMATHYECKOI 0
MOAEJTHPOBAHUA  TMpouecca  JBIKEHHS  KpynHoii  ¢paxkuuu
TEXHOJOTHYECKOH MACChl OBomie-0ax4yeBbIx KyJabTYp. Ilouyueno
audpepeHunaibHOe YpaBHeHHe pacyeTa aBTOKoJe0aHHH 4YacTHL
KOPKH Orypua H [blHH NpH NepeMelieHHH BI0Jb BHYTpPeHHell
MOBEPXHOCTH (apataHa HAKJIOHHOTO IWTHHAPHYECKOT0 CenapaTopa.

MATHEMATICAL DESIGN OF PROCESSES OF WORK OF
SLOPING CYLINDER SEPARATOR AT REVISION OF
TECHNOLOGICAL SEMINAL MASS OF VEGETABLES AND
MELON CULTURES

S. Pastushenko, N. Ogienko

Summary
QOutputs of the mathematical design of process of motion of large
fraction of technological mass of vegetables and melon cultures are
resulted. Differential equalization of calculation of particles of crust of
cucumber and melon is got at moving along the internal surface of
drum of the sloping cylinder separator.



