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AHaNTAYHE AOCTIIKEHHS AKOCT1 pO31JICHHS
3€pPHOCYMIII BIILIEHTPOBO-ITHEBMAaTUYHUM
CEInapaTopom

O3HadveHi MpoOJeMHI MUTaHHS MMiATOTOBKH 36pPHOBOTO Marepiaiay mo 30epiranus. HaBeaeHi pe3yabTatu
MaTeMaTHYHOr0 MOZEJIIOBaHHsS TIpOlLieCy MEpeMillleHHs YacTKM [0 3O0BHIIIHIA MNpPYTKOBIH MOBEpXHI
obepranbHOro OapabaHa B MTHEBMAaTHYHOMY KaHai. BukopucroByroun rpadoaHaiTHYHUI METOJ AOCIIHKEHHS
BH3HAUCHA TEOPETHYHA SIKICTh PO3JIUIEHHA 3EpPHOCYMIIll Ha KOMIIOHEHTH BiALIEHTPOBO-TTHEBMATHYHUM
cernapaTopoM.

Bi/llICHTPOBO-IIHeBMATHYHMII cemapaTop, NWJIIHAPHYHUI Oapa0aH, NMPYTKOBa MOBEpPXHS, TeOpeTHYHA
SIKICTH PO3ijIeHHSs

ArpapHuii cektop YKpaiHM B OCTaHHI POKM Hapollye 00’eMU BUPOOHHIITBA, 30KpeMa
B 2011 pomi 316pano pexopanuii, 6au3pk0o 50 MIIH. T., BpOXKail 3epHOBUX KynbTyp [1]. Are
3naBanocs O MO3UTUBHUI pe3ylbTaT MOPOIUB MPoOIeMy OTPUMAaHHS arpapisiMu HEOOX1qHOTO
npuOyTKY, OCKUTBKM BEJIMKA MPOMO3HULIIS MOPOKY€e HU3bKY LiHy. Ha mepmmii man B oMy
BHUIAJKy BHXOAUTh HEOOXIAHICTH 30EpPEKECHHS 3 MIHIMAJIbHUMH IHUTOMHMHU BHUTpaTaMu
310paHOro BpO’XKaIO JI0 MEpioay, KOJIM 3alpOlOHOBAHA IiHA 33J0BOJILHUTH BHUPOOHHKA. J[iis
30epiraHHs 3epHa MOTPIOHO TOBECTU WOTO 0 0A3MCHUX KOHUIIIN 110 YMCTOTI 1 BOJIOTOCTI.

ITpu 30epiranHi 3epHO NCYETbCA LIKITHUKAMU, TOOTO BUIPU3EHE 3CEPEIUHU. 3EPHO
Ma€ TpU [IbOMY OJHAKOBI pO3MIpH 1 pi3HY Bary, TOOTO depe3 pemeTo OyJie MpOoCitoBaTUCH 1
MOTaHe 3€pHO (HETMOBHOIIIHHE) 1 HOpPMaJIbHE 3€pHO. PemniTHi MammHM B ik cuTyarii He
3a0e3MevyyloTh HeOOXiAHY SKICTh OYMIIEHHS. ToMy HEOoOXiHO 3aCTOCYBaTH PO3IUICHHS 3a
aepoMHAMIYHUMH BIIACTUBOCTSIMH.

Bimomi aBa BuaM cemapatopiB — 1ie THEBMOCTOJIH 1 THEBMATHUYHI CemapaTopy Pi3HOTO
Buay. [IHeBMOCTONMN — Ty’ke BaXKKi B HAJIArOPKEHHI, y>Ke KOIUTOBHI 1 MaJIO 3aCTOCOBYIOTHCS
JUIS HEBEJIMKUX TOCMOAAPCTB. Y ICHYIOYMX HaWOUIbLI MPOCTUX IMHEBMATHUUHUX CENapaTopiB
MajoeeKTUBHI THEBMOKaHamu [2, 3].

Tomy 3anpornoHOBaHO HOBHIM MiAXiJ A0 a€pOJMHAMIYHOTO PO3JIUICHHS, IKUH TOJIsrae
B TOMY, IIIO TOETHYIOThCA 0OepTanbHUI OapabaH 3 MPYTKOBOKO MOBEPXHEIO Ta TMOBITPSHUN
MOTIK, KA MPOXO0Jie Yyepe3 MHEBMOKaHal 1 MOBEepxHio Oapabana [4].

JocmipkeHHs: poOOTH 3ampONOHOBAHOTO BiILIEHTPOBO-ITHEBMATHYHOTO CeMapaTopa
MpeJicTaBiIeHo B poOoTi [5]. 30kpema ckiageHa (GyHKIIOHATbHA cXeMa MepPEeMIllIeHHS] YaCTKU
10 30BHIIIHIN MPYTKOBii moBepxHi (puc. 1) Ta 3HaiieHa 3aKOHOMIPHICTD ii mepemilieHHs B
KaHaJi:

ao fl(kd+sm(p)+c0scp ¢ do

K =be “®+a,sing+a, cosp—2be”
\/l+kd +2k,sing

(1)
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BU3HAYa€ IOJIOKEHHsI YaCTKU Ha OapalaHi, rpajn; f — KOEQILIEHT TepTsa KOB3aHHS; O, —
KyTOBa IIBHAKICTH 0OepTaHHs GapaGaa, ¢'; U — MIBHAKICTb TOBITPSIHOTO TOTOKY, M/C;
k,— koediLieHT MapyCHOCTI YacTKH, M d,, — iameTp npyrka, M; d, — eKBIBaJICHTHHI
IiaMeTp 3€pHUHU, M; A — 3a30p MIX NPYTKaMH, M; /, — BIACTaHb MIX BiCCIO OOEpTaHHS

OapabaHa Ta BXIIHMM KOJEKTOPOM IOBITPSHOrO KaHaly, M; [, — JIOBXHHA CIiXy

MOBITPSHOTO TIOTOKY MPH PO3ILIMPEHH] KaHAITY, M.
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Pucynox 1 — Cxema cui, SKi IiIOTh Ha 9acTKy TPH il pyci IO 30BHIMIHIH TOBEpXHi
MUTIHAPUYHOTO OapabaHa

Otpumane piBHsAHHS (1) He MiJUIArae IHTErPyBAaHHIO B €IEMEHTAPHUX (YHKIIISX, TOMY
JUIs HOro BHUpILIEHHS OyB po3poOJIeHUI aaropuTM MOKPOKOBOTO PO3B’SI3KY, SIKUM peani3oBa-
HUH B TIakeTi MpukIaaaux rnporpam MathCAD.

ANTopuT™M pO3B’SI3yBaHHS HACTYIHUH.

1) 3amaemo mapamerpu 3amadi ©,, f, R, [, 1, U, drlp ,d , AV, 0.

2) 3agaemMo KpoK 10 yacy At
3) 3HaxoAMMO MiHIM@IBHUNA KyT (=@, , IPU SIKOMY MOXKHA I10JIaBaTU 3CpHOBUIl

noTiK. PIBHSHHS A7 3HAXO/KEHHS KyTa @,

2
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3riIHO OTPUMAHOTO PIBHSAHHS OyAay€eMO rpadik 3aIeKHOCTI KyTa BBEICHHS Marepiainy
J0 MOBITPSHOrO KaHaly ¢, Bl KoedilieHTa mapycHocTi k, (puc. 2) (Ha mnpuKiIanl
3epHOCYMIIII COHSIIITHUKA).

3HaueHHs Jiana3oHy Koe(illieHTiB MapyCHOCTI MPUAMAEMO 3TiJJHO peKoMeHaauii [2, 3]:
NOBHOILIHHE HaciHHA —  k, =0,07...0,18; Hexkonauuiiine HaciHua — £k, 2 =0,14...0,32;

nomimku — k, =0,23...0,55.
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PucyHok 2 — 3anexxHicTh KyTa BBE/ICHHSI MaTepialy B MOBITPSHUH KaHal BiJ KoeillieHTIB MapycHOCTI
€JIEMEHTIB (Ha MPHKJIa/li 3epHOCYMIIIli COHSIITHHUKA)

AHani3 3anexHocTi (puc. 2) mokaszye, 10 MiHIMaIbHMIA KyT Mojayi mo Ay3i Kojia
OapabaHa CTAaHOBHTb:

11 KoedilieHTiB napycHocti k, =0,07..0,18 — ¢, =3°...13%;

1u1st koedirieHTiB mapycHocti k£, =0,23...0,55 — ¢, =15°..21°.

Jist 3a6e3neueHHst cTabiIbHOTO PYXY 3 MPUCKOPEHHSM, JJISl JAHUX TTOYAaTKOBHX YMOB,
HEOOX1IHUH KyT 10/aui 36pHOBOrO Martepiany ckiagae ¢, >21°. 3MEHIIECHHs KyTa BBEICHHS
Mpu3Be[e 1O YMOBUIBHEHHS MIBUAKOCTI PYyXYy YacTKH, MEPEMIIICHHS B MPOTUICKHOMY
HaIpsIMKY, 1, BIAMOBITHO, HAKOIIMYEHHSI MaTepiaay B 30HI Mmojadi. 30UIBIICHHS KyTa Ioaadi
Mpu3Beie J0 3MEHIIEHHS SKOCTI OYMINEHHS BHACIIJIOK 3MEHIICHHS 30HU [Iii MOBITPSHOTO
MOTOKY.

4) 3HaxoauMO KYT @ =@, , IPH SKOMY IIBHAKICTb 3CPHHHH BHDIBHIOETHCS 3

HIBUAKICTIO OapabaHa, 3 piBHSIHHS

—af, 1
be "™ +a;sing, +a,cos@, —
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e do, _E(DZD =0. (3)

3rilHO0 OTPUMAHOrO PIBHAHHA OyJIyeMO Tpadik 3aje)KHOCTI KyTa 3MiHM HalpsMKy
CHIIM TepTs. @, Bl KoedimieHTa mapycHocti k, (puc. 3).

Otpumana rpadiyda 3aiexHICTh (puc. 3) CBIIYHTH MPO Te, IO JOMIIIKA MalOTh
OlLbIIIe TPUCKOPEHHS HIXK 3€PHO, 1 BIAMOBIIHO KYT, MPHU SIKOMY BiOYAETHCS BHPIBHIOBAHHS
KYTOBOI IIBUAKOCTI YaCTOK 36pHOBOTO MaTepialy 1 MOBEpXHI IMIHAPUYIHOrO OapabaHa (KyT
3MIHU HaNPSIMKY CHJIM T€PTS) CTAHOBUTHME:

st koediuientis napyctocrti k, =0,07..0,18 — ¢, =70°...129°;

st KoediuieHtis napycHocri k, =0,14..0,32 — ¢, =57°..76";

o

st KoediuieHtis mapycHocti k, =0,23..0,55 — ¢, =49"...65".
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Pucynok 3 — 3anexHicTh KyTa 3MiHI HAIPSMKY CHJIH TePTS Bill KoeillieHTiB
MAPYCHOCTI €JIEMEHTIB 3ePHOCYMITIIi

Take posmapyBaHHS MaTepially BiOyBa€ThCsS BHACHTIJOK Ail HAa YacTKH JOMIIIOK
O11b1I01 MPUTUCKHOT critH (01BN KoedillieHT mapyCHOCTI).
5) 3HaxomMMo KyT @ = @, - BIAPUBY 3€pPHHHH Bi OapabaHa

an2 kd + Sil’l ('PBileA
g \/l +k,’+2k, sinQ,,
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kHUz kd + Sin (PBileA
g \/1 +k,* + 2k, sin i,

—APginp. .
+CoSQP, . — be "™ —a, sin Ppizp. — G2 COSO, 0+

Paizp. :
o Silk, +sing,, ) +cosQ,,

o Ik} +2k,sing,,

+2be e g, =0, (5)

¢, R

ne b = —a,sin@, —a, cosQ, (e, (6)

¢, = max(¢,, ) — KyT [I0YaTKy IPUCKOPCHH OLIbIINIL 38 KYT IL. 4).

HactynHuM eranmom poGoTu Oyj0 TeOopeTHYHE BHU3HAUEHHS SKOCTI IOBITPSHOTO
PO3IUICHHST 3EPHOCYMIlI Ha KOMIOHEHTH. JIJii [pOro Ha TEOPETUYHY KpHBY, SKa
XapaKTEPHU3YE 3aICKHICTh KYTiB Bi[pUBY YaCTOK BijJ 3HAUCHHS Koe(illieHTa MapyCcHOCTI, Oyn
HaKJIaJeHl 1HTEerpajbHI KPHBI PO3MOALTY (pakUiii 3a aepoIWHAMIYHUMH BIIACTUBOCTSIMH
(puc. 4). i xpuB1 11eHTU(PIKYIOTh €IEMEHTH 3€PHOCYMIIl SK JErKi JOMIIIKH, HEKOHAUIIIHHE
Ta IMOBHOLIHHE 3epHO. Micue mnoauty ¢paxiiii BH3HA4Yae 30HA MEPETUHY IHTETPaIbHUX
KPHUBHX.

Jns 3epHOBOI Macu, IO XapakTepu3yeTbes 3HadeHHsaMH k, =0,07..0,18 — nms

noBHouUiHHoro, k, =0,14...0,32— mia HexoHauuiiiHoro HacimHa Ta k, =0,23..0,55 s

CMITHHUX JOMIIMIOK, Jlanma3oH KyTIB BIAPUBY BIAMOBIJIHO CTaHOBHUTh (pg(;;fp”') =75°.111°,

QL =99°..145°, @lo! =129°..162°, mo Mae 3MOry HiTKO PO3MEKOBYBaTH (paKiiii,

BCTAHOBHBIIIH MOITFHUK Y BIMOBITHUX ITOJIOKEHHSX.
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BENIMYMHY KoedillieHTa HapyCHOCTI

Pucynok 4 — 3anexHicTh KyTa BiIPUBY 9aCTOK BiJl KOS(II[iEHTIB TAPYCHOCTI €IEMEHTIB 3¢PHOCYMIIIIi
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Hanpukiiaa, npi BCTAaHOBJIEHHI Horo Ha KyTi 129° MOeMO 3pOOHTH BUCHOBOK IIPO
MOBHE BU[IJICHHS MOBHOI[IHHOTO 3€pHa 13 IOYAaTKOBOTO Marepialy, HpU [bOMY BMICT
HEKOHJUIIIHOTO 3epHa B (pakiii MOBHOI[IHHOTO cTaHOBUTHME 10 65%. Ilpu mpomy Oyne
croctepiratuch 100-BiZICOTKOBE OUMINEHHS 3€pHA BiJ JIETKUX JOMIIIOK IIPU BTpaTax
HEKOHUIIIHOTrO0 3epHa y Binxoaax 110 35%.

BucHoBok. 3anmponoHoBaHa METOAMKAa JI03BOJIIE TEOPETHMYHO BHU3HAUUTH MicCIE
BCTaHOBJICHHS MOJAUIbHHUKA 3epHA AJs 3a0e3nedeHHs] HeoOX1IHOT SKOCTI OuMIeHHs. Tak mnpu
OYMILIEHHI 3€PHOBOTO MaTepiayly Bif JIETKHX AOMIIIOK 3 TOTPUMAHHSM BUMOT J0 BTOPHHHOTO
OYHMIIEHHS, KyT oAUTy ¢pakiiiid cranoButh 135...140°.
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A.M. Bacunvkoscwruii, B.B. I'onuapos, J].H1. [lempenxo, C.H. Jlewenxo
AHaJINTHYECKOe  HCC/Ie0BAaHHE  KavyecTBAa  pa3jlelieHHsl  3epHOCMecH HEHTPOOEIKHO-
MHEBMATHYEeCKHUM CeNapaTopom

OTMedeHs! TPoOIEMHbBIE BOMPOCH! IOATOTOBKM 3€PHOBOTO MaTepHaia K XpaHEeHHro. lIpuBeneHHbIC
pe3ynbTaThl MaTeMaTHYECKOTO MOJEIMPOBAHMS IIpoIiecca IMEPEeMEIICHHUs YacTHIB 110 BHEIIHEH IPYTKOBOH
MIOBEPXHOCTH BpaIlaTENbHOrO OapabaHa B IMHEBMATHYECKOM KaHane. Mcmonb3ys rpadoaHaIuTHUECKUN METON
HCCIIEIOBaHUS OIPEENeHO TEOPETUUECKOe KauyeCTBO pa3JeeHHs 3ePHOCMECH Ha KOMIIOHEHTHI IIEHTPOOEKHO-
ITHEBMATUYECKHUM CETapaToOpOM.

A. Vasil'kovskiy, V. Goncharov, D. Petrenko, S. Leschenko
Analytical research quality division of grain mixture by the centrifugal-pneumatic separator

The problem questions preparation of grain-growing material are marked to storage. The brought results
over of mathematical design process of moving part on the external surface small twig of rotatory drum in a

pneumatic channel. Using the graphoanalytical method of research theoretical quality division of grain mixture is
certain on components by a centrifugal-pneumatic separator.
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