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As a result of analysis of existent facilities of grain-growing
material refining, hammer crushers are distinguished; the
structural schemes are considered and their basic defects are
marked. The scheme with preliminary separation of grain and
refining every shallow faction on separate parts of crusher
rotor is acknowledged the most promising. The method is
deleloped and the device of grain refining by the direct blow
of operating element shallow is described as metallic fingers
of vertical rotor with preliminary separation of grain-growing
material. With the purpose of establishing the rational
correlations of structural parameters of the developed crusher,
the design of a process of grain shallow refining was
conducted with the use of programmatic complexes of
ANSYS and SolidWorks. The fields of distribution of speeds
and lines of motion of grain-refining parts on volume crushers
are obtained which testify to the narrow range of speeds
distribution in the area of refining and to the diminished
amount of circulation motions by comparison to other types
of hammer crushers. The experimental data of the grain
refining module are presented, which correlate with the results
of computer modeling,

MOAENIOBAHHSA NMPOLIECIB Y POEOUYIMN KAMEPI

NANbLLEBOI 3EPHOBOI APOEAPKM

O.B. Slinaguk, K.O. Camoiiuyk, C.®. byaenko
Taepiticokuti OepoicasHull azpomexHon02iuHUL YHigepcumem

V pezynemami ananisy icuytouux 3acobie 0pobierHss 3epHOB020 Mamepiany 6UoLIeHO
MONOMK06i OpobapKuy, po32nAnymo KOHCIMPYKMUGHi cxemu i 8iOMiueHo ix OCHOGHI He-
Oonixu. Ilepcnexkmugroro 6U3HAHO CXeMy 3 NONEPEOHbLOIO CENAPAYIcIo 3epHa i noopib-
HEeHHAM KOXCHOT (pparyii Ha oxkpemux uwacmunax pomopa Opobapxu. Po3pobreno
cnocib i onucano npucmpiti NOOPIOHEHHS 3ePHA NPAMUM YOAPOM POOOYUX OpeaHi8 y
8U2NA0I Memanesux naibyie pomopa 3 6ePMUKAILHOI0 GicClo 0bepmantsa 3 nonepeo-
HbOIO Cenapayiero 3epHogo2o mamepiany. 3 Memoro 8CIaHOGIeHHA PaYiOHATbHUX CHIG-
8IOHOWEHb KOHCMPYKMUGHUX NApaAMEmMPI8 OpodapKu, wo po3pobisicmucs, nPoBeoeHo
MOOent08aHHs npoyecy NOOPIGHENHS 3epHA 3 BUKOPUCIAHHIM NPOSPAMHUX KOMIIEKCIE
ANSYS ma SolidWorks. Ompumano nons po3nodiny weuoxkocmey i AiHil pyxy
3EPHOBUX YACMOK nO 06 ’'emy Opobapku, siKi ceiouams npo 8y3vkull 0ianazon po3nooiny
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wieuokocmetl y 30Hi NOOPIOHEHHSA MA 3MEHUeHY KilbKiCmb YUPKYIAYIUHUX pyXie
NOPIBHAHO 3 THWIUMU MUNAMu mMonomkosux opodapox. Hasedeno excnepumenmanoHi
0aHi MOOY/I5L NOMETLY 3ePHA, WO 00bpe KOPenioioms 3 pe3yibmamamuy KOMn 1OmepHo20
MOOENIOBAHHS.

Knrouoei cnoea: nodpibnenns sepna, nanvyesa opobapra npamoz0 yoapy, mooe-
NIOBAHHA, YaACMoma 06epmanHs, weuoKicmo.

ITocranoBka npo6iemn. [lonpiOHeHHs 3epHa mpu nepepodili Horo Ha KOpM €
OJTHUM 3 HAMOLIBI EHEProEMHHUX IIPOIECIB KOMOIKOPMOBOro BUPOOHUIITBA. J[i1s i€l
oreparii MepeBaKHO 3aCTOCOBYIOThH JIPOOapKM MOJIOTKOBOIO THIY. SIk HpaBHIIO, ITi
Opobapku He 3a0e3MedyloTh CTaOUTBHOI AKOCTI MPOAYKTY i Aal0Th HA BUXONI TpH
ToHKOMY TozipibHeHH1 10 30 % mmnonoaibHoi, a mpu rpydbomy — mo 20 % Hemo-
noapibHeHOT (pakii.

3 anamizy HaiOUTPII PO3HOBCIODKEHUX THIIB HOAPiOHIOBAYIB 3€pHA MOXKHA
BHIUTUTH CXEMH, SKi Iepea0avaroTh MOMEPEIHIO CEMapallito MpoayKTy (3epHa), mo
MOCTyIae B Apo0apKy, 1 3a0e3nedyroTh OUIBIN BUCOKY SKICTh KiHIICBOTO ITPOIYKTY.

i cxemMu MOXXHA OJIUTMTH Ha Taki [1, 2]:

- 3 BIIKPUTUM [IUKJIOM HOJ[PiOHEHHS;

- 3 PEUPKYJALIEI0 HEAOMOAPIOHEHOr0 MaTepiay;

- 3 0araToCTYIHYACTOIO PENUPKYIIALIEIO 1 MOAPIOHEHHAM;

- 3 MOIEPEAHbOI0 Celapalliclo MPoayKTy i MoApiOHEHHAM KoXkHOI (pakmii Ha
OKpEMHX YaCTHHAX pOTOpa.

Ha#i61u1bm mepcieKTUBHOIO € OCTaHHS CXEMa, aHalll3 KOl JJO3BOJISIE CTBEPIKY-
BaTH, mo [2, 3]:

- MiHIMaJIbHa €HEPr'OEMHICTH NPOIECY MOXKE OyTH JOCATHYTa MOEIHAHHAM IO-
aadl 3€pHA Y MEBHOMY 1HTEpBail MOro (hi3MKO-MEXaHIIHHUX BIACTHUBOCTEH, fKi O
3abe3neumm HaUOIMBIN MMOBHE MOAPiOHEHHS 3€pHAa HA JAHOMY pajiyci poropa i
ONITHMAJTHHE 3aBAHTAKEHHS TOBEPXOHb MOJIOTKIB;

- IIp¥ 3a0€3MedeHH] MepIIoi YMOBH MOXUIMBUM YaCTKOBUI Iepexij] HeMonopioHe-
HOI'O 3€pHA Ha HACTYIHUI piBE€Hb, TOMY KOHCTPYKIIifl ApOOApKU IIOBHHHA ITependa-
JaTH CXeMy 0araTOCTYIIIHYACTOro IMoaPiOHEHHS.

Anani3 HaykoBHX nmyOsikanii, mpoBeJeHWIH aBTOpaMHU MIPOIIOHOBAHOTO JOCIi-
IDKCHHS, IaB 3MOT'y BUSBHUTH TaKi HAaHOUIBIN IEPCICKTUBHI IUISXH BIOCKOHAICHHS
KOHCTPYKLIX ApoOapok mpsiMoro yaapy:

- 3HIOKEHHS IUTOMHX BHUTpAT €HEPrili 1 MUTOMOi METaJOEMHOCTI 3a PaxyHOK
3aCTOCYBaHHSA K poOodoro opraHa IpoOapKd HAATOHKOTO MOJIOTKA Yy BHTIISAIL
TOHKOT'O METaJI€BOr0 CTEPKHA ab0 MeTaneBoi CTpyHHY,;

- OpraHizailis mpoIecy NONMepeIHbOI cenapalii 3epHa 3a po3Mipom;

- MakCHUMaJjbHe BUIJIEHHS MOAPIOHEHOr o MPOMYKTY 3aJlaH0i KPYIHOCTI 3a pa-
XYHOK CTBOPEHHS €()EeKTHBHUX KOHCTPYKIIIHA CemapaTopis;

- 3HIDKEHHS ITUPKYTIOI0YO0r0 HABAHTAXKEHHS Y PE3YIBTATI MPUCKOPEHOT'O BiZIBO-
oy ofipiOHEHUX 4acTOK 3 poboUol KaMepH;

- 30UIBIIEHHS IHTEHCUBHOCTI CeMapallii pelIiTHOI ITOBEPXHI 32 PaXyHOK 3aCTO-
CyBaHHS CIeNiansHOi (OpMHU pO3HNOALTLHOI IOBEPXHI pelIeTa;

- MaKCHMaJlbHE BUKOPUCTaHHA Nepu(epiitHoi 1 TOPI[EBOI MOBEPXOHb KaMepH;
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- parioHaJIbHA OpTaHi3alis peXUMy acmipalii ApoOapKu.

Mera mocaimxenns. Po3pobutn cmocid MonemoBaHHS IIPOIECIB y pobodiit
KaMepi NaJblEBOl 36pHOBOI ApobapKu.

PesyabTaTn i 00roBopenHs. Y TaBpilickkoMy J€p>KaBHOMY arpOTEXHOJIOT1d-
HOMY YHIBEPCHUTETI po3poOJiCHH 1 3amaTeHTOBaHUN Croci0 Ta oOiamHaHHS JUIs
nonpiOHeHHS 3epHa MPSMHM yAapoM poOOYMX OpraHiB y BHUIJIAOI METaJIEBHX
naneiiB [4, 5]. Taka gpobapka 3 MONMEPENHBOI CENapaIli€lo 36pHOBOTO MaTepiay,
JOCTITHAM 3pa30K KO IMOKa3aHU# Ha puc. 1, € KOMIIAKTHOIO, HE MTOTpe0y€e MOTYX-
HOTO MpHBOAa 1 MOXE €(pEeKTHBHO BHUKOPUCTOBYBATHCS HAa MajuX IepepoOHMX
miAnpueMcTBax [6].

Puc. 1. ®oro 3aranbuoro BHrIagy i poéo4oi kamepu apoéapkn:

1 — pama; 2 — xamepa nonpibuenHs; 3 — cenaparop; 4 — OyHKep; 5 — perynoloJa 3aciiHka;
6 — enexTpoaBUTYH; 7 — KIIMHOIACOBA Ilepefiada; § — ITylIbT KepyBaHHS; 9 — 30Ha BUXOLY
TIPOIYKTY 3 HIDKHBOTO PsTy poOoumx opraHis; 10 — 30Ha BUXO/TY 3 HIDKHBOT'O JKATI031HHOTO
pemera; 11 — kopmyc; 12 — Bai; 13 — naneni; 14 — neka; 15 — pedpuctuii auck

ExcniepuMeHTanbHa apobapka 3 yIOCKOHAJICHOI CHCTEMOIO cemapallii 3epHa i
NPOAYKTIB MOApPiIOHEHHS CKIAJaeThCs 3 paMd 1, Ha fAKiii 3MOHTOBaHAa Kamepa
nonpiGHeHHs 2, HaJ SAKOI KPIMHUThCA TPHUCTPid 3 s momepenHboi cemapamii
3€pHa, OI0 NMOAAEThCA 3 OyHKepa 4 3 peryiaordor 3aciiHKOK MOAadl 3€pHa Ha
nonpionenHs. Ilix koxyxom 3 Haj KamMeporo MOApPiOHEHHS 3€pHa pPO3TAIIOBaHI
PO3IMIOAUTEHI KOHYCH TIPHUCTPOIO LIS TIOTIEPEAHBOI Cemapairii 3epHa i3 6paxicToxpo-
HHAMH TIOBEPXHSAMH 1 TayTOXPOHHHMH HampsaMHuMM. [IpuHIMn momnepenHbol
cerapanii 3epHa MOIra€ B TOMY, IO NPOAYKT (3€pHO), SKUH MiIJIATae IIOALLY,
IPOIYCKAETHCS B TIOJIE CHJI TSDKIHHA HAJl IIUIMHOIO, OIMPUHA SKOI 3HAYHO IIEPEBU-
[Iy€ po3Mip HaMOUIPIIMX YaCTOK 1 JIO3BOJISAE€ PO3MOAUIATH 3a TPaHyJOMETPUYHUM
CKJIaJIOM YAaCTHHHM 3€pHa 0 Kamepi Apobapky Bi OIMBIINX YACTOK 10 ApiOHINIMX
B LEHTPY 0 mnepudepii kamepu monppiOneHHs. Ilpm mpoMy KokHa 3epHUHA
oziepKye HeoOXiHy crity yaapy mis apoonenHs. Take TexHidHe pimieHHS 00yMOB-
JIF0E KOMITAKTHICTh IPUCTPOIO JUIA TIONMEPEIHBOI cemaparlii 3epHa B Apobapii 6e3
PO3IIUpPEHHS ii rabapuTiB.

136 ——— Hayxosi npayi HVXT 2015. Tom 21, Ne 1



PROCESSES AND EQUIPMENT FOR FOOD INDUSTRIES

ITpuBig xpobapku 34IHCHIOETHCA Bij| €ICKTPOABUIYHA IIOCTIMHOIO crpymy 6 1
KJIMHOIIacOBOi mepenayi 7. Yacrora obepraHHs Baja poropa 3MIHIOETECA Oe3CTy-
HiHYAaCTO 1 KOHTPOIIIOETHCA 3a AOIOMOI'OI0 €IIEKTPOHHOro TaxoMerpa. Kamepa moa-
piOHeHHs Mae 3yOgacTuii auck 15 i3 KOHYCHMMHM CKaTHUMH KyTaMH UL ceraparii
OpPOJYKTiB NOAPiIOHEHHS.

ITompiOHeHa cyMill YacTOK 3€pHA MHOTpAaIUIfE HAa JHUCK 1 PYXA€ThCS B3IOBXK
KOHYCHHX CKaTHHUX KYTiB, 3100yBaiO4H IIpH 1[OMY HEOOXiAHY IMBHAKICTE i Ji€I0
BiAUeHTpoBUX cui. Il yac pyxy 9acTOK CyMimIl y3JOBK KOHYCHHX CKaTHHX KyTiB
BOHH CEMapyIOThCA BiJIIOBIIHO 1O CBOTO PO3MIpy Kpi3h KaHANH KIMHIACTOI GOpMHI
1 BUBOJATECA i3 30HM JIpoONIeHHS 3a aonoMororo natpybka 10. YacTku 3epHa, sKi
HE BICEIIAPYBAJMCS KPi3b KAHAIM KIMHYIACTOI OopMH, NIOAPIOHIOITECA 00 JeKy 14 1
BUBOIATHCA 3 KAMEPH MOAPiIOHEHHS Yepe3 naTpyOok 9.

Take TexHiuHe piMeHHs pyHHYBaHHS 36pHA IPAMUM yapOM 1 BHIAJICHHS APiOHMX
YaCTHH i3 APOOWIFHOI KAaMEpH B Mipy iX YTBOPEHHA 3a JOIIOMOI0l0 KOHYCHHX CKaTHHX
KyTIB OOYMOBIIIO€ KOMIIAKTHICTh ApoOapKu 1 3HIKEHHSI €HEPrOEMHOCTI IIPOILIECY 3a
PaxyHOK yCyHEHHS 0araTropa3oBOro BILIMBY pOOOYMX OpPraHiB Ha MPOAYKT.

Bceranosnenns notpibHux (isMYHMX NOKa3HUKIB MPOLECY PyXy Ta B3aeMOJil
OpOAYKTY IOApiOHEHHSA # poOouyMx opraxiB Apobapku B I1aOOpaTOPHHX YMOBax €
CKJIJTHUM 1 TPYAOMICTKUM, TOMY JUIS OJICPIKAHHS HAOUYHOTO 300paXKeHHS IIPOLIECIB Y
pobodiii kamepi apoOapku Oyln0 BHpIOIEHO 3aCTOCYBaTH MOJENMIOBAHHSA 32
JOIIOMOT'OI0 CYJacHHX OOYMCIIIOBATLHHX KOMIUIEKCIB. {1 BH3HAYEHHS MBUIKOCTI
HOTOKIB BCepeHI pobo4oi KamMepd NaNbIeBOi Apobapku OyB BHKOPHCTaHMMA
HaOUTHII po3moBcropKeHM porpamamii komruieke ANSYS Workbench, o ssisie
co00I0 KOMIT'IOTEPHY CHCTEMY JUIS TNPOSKTYBAHHA 1 BHUKOHAHHS 3B’ A3aHOTO
MDKTUCIMILITIHAPHOTO aHATi3y METOJIOM KIHIIEBHX eneMeHTIB. [Iporpama, ska Oyna
3aCTOCOBaHA JUIS JAaHUX JOCIIKeHb, Mana moaynb CFX, mo Hajae MOMJIMBICTB
HAAIMHO ¥ e)CKTHBHO IPOBOAUTH PO3PAXYHKH, [TOB’s3aH1 3 JUHAMIKOIO PyXY 9aCTOK
3 ypaxXyBaHHSAM IMITYJTbCHUX KOJIMBAHb.

3a 3ajaEuMe mapamerpamMu Oyiu noOymoBani 3D-momeni 1pobapku B KOMIT F0-
tepHiit nporpami SolidWorks 3 mofansimo cUMyISIlie0 Tporecy y IporpaMHOMY
komruiekci ANSYS. 3pasku Mmozeneit mpe/icTarieHi Ha puc. 2.

a) 6)

Puc. 2. 3-D moaens najabueBoi JpodapKku 3 BEPTHKAILHAM POTOPOM:
a) 3aranbHE# BT, 6) poboda Kamepa
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HocaikyBaBcs BIUIMB 4acTOTH OOEpTaHHA poOTOpa Apo0apku Ha PO3IMOALI
MIBHAKOCTI IIOTOKIB 3€PHO-NOBITPAHOI cyMimi 1mo 06’eMy pobouoi kamepH, 3MiH
THCKY B IIOPOXHHHI KaMmepH, TypOyJIeHTHA KIHCTHYHA CHEprid, ii AMCHIIAIS Ta
1HIII TOKA3HUKH MPOIIECY.

AJTOpPUTM MOJIETIOBaHHSA TIOKa3aHMit Ha pucC. 3.
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Puc. 3. Airoparm Mo/ICIIOBAHEA NPONECIB y pobouiil kamepi apodapku

HocnikeHHs BILIMBY YaCTOTH 00€pTaHHS POTOpa HA IIBHAKICHI, €HEPreTUYHI
Ta 1HIII OCHOBHI ITOKA3HMKH IIPOIECY IPOBOIWIMCE NMpHU (IKCOBAHHX 3HAYECHHAX
gacrotu obepranus poropa, n=1500, 2000 ta 2500 06/xB, 0 BiOIIOBIZANIO KOJIO-
BAM IIBHAKOCTSM KIHIIB manbmiB apobapkm 47,1; 62,8 1 78,5 w/c. A mux
3HAYEHb 9aCTOT OTPUMaHI HaO4HI 300pakeHHs JIiHIN IBUAKICHUX IIOTOKIB 36PHO-
BOI CyMiIli B IIOPOKHMHI pob090i kKaMepu apobapku Ta Nepepi3u MOMiB MBUIKOC-
TEH 110 MEPETHHY MMOPOKHUHHE poO040i kKamepn (puc. 4).

30UIBIIEHHST 9acTOTH OOEpTaHHS POTOpa, OE3CYMHIBHO, CYTTEBO BILUIMBAE HA
3MIHCHHS INBHIKOCTI TIOTOKIB BcepeauHi pobodoi kamepu apobapku. [liamazoH
3HAYCHHS BUAKOCT] MOTOKIB y PI3HUX YaCTHHAX MOPOXHWHA KAMEPH MPH YaCTOTI
obepranns n = 1500 00/xB cTaHoBUTH Bix 42,9 no 10,2 M/c, mpu n = 2000 06/xB —
Big 57,2 mo 10,6 M/c i mpm wacrori n = 2500 06/XB BiH KONMBAETHCA B MEXaX
62,1...10,25 m/c. 3HadeHHS IMIBHIKOCTI Ha MeEpepizax NIBUAKOCTI TAKOX MAIOThH
nogiOui jmiana3zomw. IIIBHAKOCTI B OCHOBHHMX 30HAaX IOAPiOHEHHS (pO3TalIyBaHHS
HaJBLIB poTOpa ApoOapKH) KOMHMBAIOTECA ¥ MeXax 18—25 %, mo cBigamTs IIpo
PIBHOMIpHE NOAPIOHEHHA YaCTOK.

Sk BumHO 3 pHC. 5 a, 6, TCOMETPUYHHI XapaKTep TPACKTOPiH IIBUIKICHMX MOTO-
KiB Ha BCIX AOCIIKCHMX 4YacToTaXx oOEpTaHHA MA€ INCHTHYHMHM BHUIVIAA 1 HAOYHI
300pa)keHHs BiIpi3HAIOTHCS JHMIIEC MaciITaboM 3HaYeHb IIBHAKOCTI. B mopoxHuHI
KaMEpH 4YiTKO BHPI3HAIOTECA IICBHI 30HH 3 DI3HUMM 3HA4CHHAMH IIBHIKOCTI.
KinpkicTh MUPKYIAIIMAAX pyXiB YaCTOK 3¢pHA A0 BUXOJY i3 30HM MOAPiOHEHHS 260
BUBEJICHHA 3 IpobapKu Ha KOXKHIiM YacTuHI poTopa nopisHIoe 3—8. Taki 3HaueHHs
CBiJaTh IIPO BIACYTHICTH YMOB IS INEpeNnoApiOHEHHsS 3€pHOBOTO MaTepiamy i
BHUCOKY €HEpreTUIHY e(eKTUBHICTh NaIbIeBoi ApodapKy.

IIpeacTaBicHl 30HA 3MIHEHHS IIBAAKOCTI IIEPEMINICHHS MOBITPAHO-IIPOLYKTOBOL
cymili mo 06’eMy poOod0i KaMepH MOXKYTh JAaBaTH KOHKPETHI BiIOMOCTI, OTPiOHI
Ha cTafgil po3paxyHKy, IIPOCKTYBaHHA 1 po3poOKH BUCOKOS(PEKTUBHMX KOHCTPYKLIN
apobapKw.

Kpim Bkazanux, po3pobieri B mporpamMaoMy KoMiuiekci ANSYS Mozeni qaroTs
3MOry BH3HA4YaTH i HA0YHO NPEACTABIATH TaKi IOKA3HWKH NIPOLECY, SK THCK,
koedimienr TypOyneHTHOI B’A3KOCTi, TypOyJNeHTHAa KIHETHMYHA EHEprifi TOImIO,
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3HAYEHHA SKUX 3a NMOTpeOH MOXyTh OyTHM BHKOPHCTaHI NpHU BHBUCHHI IPOIIECIB,
110 BinOyBarOThCA B pobodoMy 00’ eMi kKamepu ApoOapKw.

Jnsi NOpiBHAHHS OTPUMaHMX 3a JOIOMOTOK) KOMII'FOTEPHOTO MOICITIOBAHHS
HaHUX 3 EKCICPUMEHTAIHHUMHM TIPOBEAEHI EKCIIEPUMEHTANbHI JOCTIDKEHHS [7]
PO3IIOLTY MaTepiary o KaMepi ApoOimeHHs. BuBuarmm Buxinm mpoOGieHoro 3epHa it
MOZYJIb ITOMENTY 3aJIEXKHO BiJ 30HK BizOOpy npoO i HacToT 00epTaHHA pOTOpa.

AN
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! e ey
X !
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Puc. 4. JIinii i myiaHa MBHAAKOCTI OTOKY 3¢PHOBOT cyminri
B po0ouiii kamepi APodapKH Npn Pi3HUX 3HAYEHHAX YACTOTH 00epTaHHS pOTOpA:
a) n = 1500 06/x8; 6) n = 2000 06/x8; B) n = 2500 06/xB

3oHu Bigbopy mpob Oy BUOpaHi y TAKUX TOYKAX: ITEpIIa — y BEPXHIH YaCTHHI
KaMepH, B 30Hi JIii BEPXHBOTO psAly poOOIHX OpraHiB, Apyra — y CEpEANHI KaMepH,
TpeT — y HIDKHIA YacTHHI KaMepH, Y 30Hi [ii HIKHBOTO PAXy poOOUHX OpraHiB i
9YEeTBEPTa — Ha BUXO/I 3 HIKHBOTO XKATO31HHOTO pelIeTa.

3 aHami3zy 3aleXHOCTeH, HaBEAEHUX Ha pHUC. 5, BUTHO, IO MOAYIb IIOMEIY B
30HaX Bimbopy npod 1 i 2 — MIHIMaIBHUN i IPaKTHYHO HE 3aIE€XKUTH Bl 4aCTOTH
obepraHHs poropa Apobapku. Y 30HaX 3 1 4 BiAMIUCHE MiABUINCHHSA 3HAYCHD
MOZYJISL TIOMENTY 3€pHA IMOSICHIOETHCA OUTHINUM CKYITYCHHSAM KPYIHHX 9acTOK, SIKi
BUMAararoTh JOAATKOBOT'O YAapy IJIA iX moxpiOHEHHS.

AHaTi3 HABEACHUX Y JaHill CTaTTi Ta y [8] pe3y/bTaTiB eKCIIEPUMEHTAIBHUX JIOCITi-
IDKEHBb HaJ]a€ MOMKIIMBICT 3pOOUTH BUCHOBOK, IO VIS OIEPKAaHHS SKICHOTO MPOIYKTY
(3a 3HAYEHHAM MOXYNS IOMENIY) B JApoOaplli 3 BEPTUKAILHMM POTOPOM HEOOXiITHO
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HiITpUMYBaTH 4acToTy oOepTaHHS poropa y Mexkax Bix 1800 mo 2500 o6/xB. Jns
ollepkaHHA OUTBII rpy0oro momeny Tpeda 3HMXKYBAaTH 4acTOTy 0OepTaHHA poTopa
i, HaBmakW, AN JApiOHOrO momeny — MABUIIYBAaTH dacToTy obepranns. Ili
pe3ynbTaTH 100pe KOPEIIoIOTh 3 pe3yiabTaTaMH IIPOBEAEHOTO KOMII IOTEPHOTO
MOZICITIOBaHHS.

3,5 41 30na| = 2 30Ha| 43 30Ha| *4 30Ha

= N SR
Eﬁ 3 ‘Q“
> N £ 70
B 25 AN— S % 3
[ ’ \ e 8 65
2 S
B2 \ X // 2 60 /
: e -4
¥ 15 S & 55
> | % 50

1000 1500 2000 2500 3000 m 1000 1500 2000 2500 3000

Yacrora o6epranHs poTopa, 00/xB Yacrora o6epranns poropa, 06/xB
a) 0)

Puc. 5. 3anexHicTh MOAYJISI MOMeJy Bil 4aCTOTH 00epTaHHS poTOopa:
a) o 30Hax Bimbopy mpob moapiOHeHOro MaTepiary; 6) BuXia ApobiaeHoro 3epHa
31 3HAYEHHAM Moy nomery M = 1,4...2.2 Mmm

BuCHOBKM

EdexTuBHIM NPHCTPOEM JJI1 HOAPIOHCHHS 3€PHOBOTO MaTepially € majblieBa
poTopHa Apobapka 3 MPHUCTPOEM UL MOMEPEIHBO] cenaparii 3epHa. B pe3ymbrari
MOJIEIOBaHHS IIPOIECY PYXY 3€pHO-NOBITPAHOI CyMmimmi B kaMepi ApoOapKu BHU3-
HAYEHO, IO KUIBKICTh INUPKYJMILIHHAX PyXiB YaCTOK 3€pHA JI0 BUXOLY 13 30HHU
nonpiOHeHHs ab0 BUBENEHHSA 3 ApoOapKd Ha KOXKHIM YaCTHHI poTOpa IOpIBHIOE
3—8, a mMBHUIKOCTI B OCHOBHHX 30HAaX IOAPIOHEHHS (pO3TalllyBaHHS IAJIbIIIB
poropa Apo0apky) MarOTh KONMBaHHA y Mexax 18—25 %, mo pao3Bomse
CTBEP/DKYBATH MPO PIBHOMIPHE MOAPIOHEHHS YAaCTOK 1 BUCOKY CHEpProedeKTHB-
HICTB IIPOIECY HOAPIOHEHHS Y TaKUX JpobapKax.

Pe3ynmpTat KOMII'FOTEPHOTO MOJEITIOBAHHS J00pE KOPEMIOIOTh 3 EKCIICpH-
MEHTAJTbHUMH JOCTiHKEHHIMH MOJYJS MIOMENy 3epHA, 3HAYEHHS SKOT'O CTAHOBUTH
1,4...2,2 MM, 10 ITOBHICTIO BIJIIOBiA€ 300TEXHIYHUM BHMOTaM.

Nirepartypa

1. 3acopckuii C.M. TloBbmienue 3(¢eKTHBHOCTH TPUTOTOBIEHUSI KOPMOB 33 CYET
COBEPIICHCTBOBAHKMA Pab0OYMX OpPraHOB M3MENBUMTEIL: aBToped. AWC. ... KaHZ. TCXH.
Hayk / C.M. 3aropcxuit. — CII6.: ITynmxus, 2008. — 20 c.

2. Ilospxoe M.C. CoBepIIeHCTBOBaHHE pabodero mporecca MOJIOTKOBBIX APOOU-
JIOK C KAMO3UHHBIMHU CETIapaTopaMy MPU OJHO- M JABYXCTYIEHYATOM HM3MEIBYCHUN
3epHa: apToped. muc. ... kaay. TexH. Hayk / M.C. Tlospkos. — Kupog, 2001. — 22 c.

3. Llazovipos U.b. Ob6ocHOBaHUE TEXHOMOTMYECKOTO Ipoliecca U3MENbYEHUS
(GypaxkHOTO 3€pHAa B TPEXCTYIEHYaTOM H3Menpuutene: MoHorpadus. — Ynas-
Vm: u3n-so BI'CXA um. B.P. ®unmmmnosa, 2006. — 111 c.

140 —— Hayxosi npayi HYXT 2015. Tom 21, Ne 1



PROCESSES AND EQUIPMENT FOR FOOD INDUSTRIES

4. Ilnuezanoseuu T.0. [pobapka mpsMoro ymapy 3 CHCTEMOIO CeIapyBaHHA
3epHa Ta npoxykriB noapiOHenHs / T.O. lInuranosuy, O.B. Snnaunk // TexHika 1
texHojoriss AITIK. —2011. — Ne 12 (27). — C. 7—10.

5. Inueanosuy T.0. OOrpyHTYBaHHS KOHCTPYKTHBHHX MapaMmeTpiB ApodapKu
3epHa MPAMOTO yAapy 3 IIONEPEIHBOI0 CEIapalicl0 3€pHOBOr0 Marepiary /
T.O. IllnuranoBu4, O.B. Simaunk // Ilpami TaBpiiicbkoro Jep)aBHOrO arporex-
HOJOri9HOrO yHiBepcutery. — Memitonons: THATY, 2010. — Bum. 10, 1. 3. —
C.23—35.

6. LlInuzanoeuu T.O. TlepcrieKTHBHI KOHIIEIIIIIT PO3POOKH TEXHOIOTTIYHOTO 001a-
HaHHs 3epHOepepobHux BupoOHUITB AIIK / T.O. IlImuranosuy, O.B. Smauux /
ITpani TaBpilicekoro OepXaBHOTO arpOTEXHOJOTIYHOTO YHIBEpCUTETY. — MelmiTo-
nons: THATY, 2010. — Bum. 10, 1. 1. — C. 91—98.

7. anauux O.B. Bu3HaueHHS PO3NOJiTy BEIMYMHU yAApy HYacTOK IO IIOBEPXHI
OeKu ApoOapKd HpAMOro yaapy 3 BepTHKaibHHM poropoM / O.B.Smaumk, K.O.
Camoitayk, O.B. I'Bo3zeB // BicHuk JIbBIBCHKOI'O HAIliOHAIGHOTO arpapHOro yHiBEp-
cutery. ArpoimkenepHi gocaimkenas. — JIbBiB, 2011. — Ne 15. — C. 165—173.

8. Annauux O.B. ExcriepuMeHTaNIbHI JOCTIIKEHHA NpoOapKH 3epHa IPAMOro
ynapy 3 BeprukansHuM potopoM / O.B. Snmaguk, O.B. I'sozaes, K.O. Camoitayk //
HayxoBi npami Onechkoi HalliOHANBHOI akajeMii Xxap4oBux TexHouorii. 2011. —
Bum. 40, T. 1. — C. 218—222.

MOAEJIMPOBAHME NPOLIECCOB B PABOUYEW KAMEPE
NANbLIEEBOW 3EPHOBOMW APOBUJIIKUA

0.B. Sianauuk, K.O. Camoituyk, C.®. byaenko
Taspuueckuii 20cy0apcmeenHblll A2POMEXHON0ZUYECKUI YHUBEPCUMEm

B pe3ynemame ananusa cywecmgylougux cpeocme OpoOneHus 3epHOB020 MAMepuana
8blOeNeHbl MOIONKOBble OPOOWIKY, PaACCMOMPEHbl KOHCIMPYKMUGHbIE CXeMbl U OmMe-
YeHbl UX OCHOBHbLe Hedocmamicu. IlepcnekmusHoll NPUSHARA cxema ¢ NPedeapUmenbHOU
cenapayueti 3epHa U UMeTbYeHUeM Kaxicoou (pakyuu Ha OMOeIbHbIX YACMsX POmopa
opobwiku. Pazpaboman cnocob u onucamo ycmpoucmeo usMenbyeHus 3epHa NPsmbIM
y0apom paboyux opzaHos8 8 eude MemaIudecKux naabyed pomopa C 6ePMUKAILHOU
OCbl0 8paujeHuss ¢ npedeapumenvHou cenapayueil 3epnogozo mamepuana. C yenvio
YCMAaHOBNEHUS. PAYUOHATIHBIX COOMHOUEHUL KOHCIPYKMUGHbIX NApamempos opoobu-
KU, Komopas paspabameieaemcs, 6vl10 NposedeHo MOOeTUPOBaHUe NPOYecca umMellb-
YeHUs1 3epHa C UCNONL306aHueM npozpammublx komniaekcos ANSYS u SolidWorks.
Tonyuenvr nons pacnpedenenust cCKoOpocmeii u TUHUN OBUICEHUsS. 3EPHOBBIX Yacmell no
obvemy OpobunKu, Komopule c8UOEMenbCmayom 06 Y3KoM OUana3oHe pacnpeoeneHus
cKopocmell 8 30He UIMENbYEHUs U YMEHbUIEHHOM KOMuYecmee YUpKYIAYUOHHbIX
OBUIICEHUIL 8 CDABHEHUU C OpYyeUMU MUNAMU MOIOMKOBbIX Opobunok. Ilpusedennvie
IKCHEPUMEHMATbHbIE OaHHble MOOYIL NOMONA 3€PHA XOPOWO KODPEUpyiom C
pe3yibmamamu KOMRbIOMePHO20 MOOETUPOBAHUAL.

Kniouesvie cnoea: usmenvyenue 3epna, nanvyesas OpoouUIKa npsamozo yoapa, mooe-
NUPOBAHUE, YACMOMA BPAWYEHUS], CKOPOCMb.
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