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MATEMATHYHE MOJEJ/JTIOBAHHSI TEXHOJIOI'TYHOI'O ITIPOLECY
TPAHCIIOPTYBAHHS BIBPAINIMHUM KOHBE€POM

MATHEMATICAL MODELING OF THE TECHNOLOGICAL TRANSPORTATION
PROCESS BY THE VIBRATING CONVEYOR

Pocrucinas IckoBuu-Jlorounkuiil, SIpociaas Ianuyk’, Isan Kon?, Ian CeBocTbsiHOB?

'BiHHMIEKMI HALlIOHATBHUM TEXHIYHUN yHIBEPCUTET
’BiHHMIBKMI HAIlIOHAIBHYI arpapHUi YHIBEPCUTET,

The high efficiency of the process of transporting bulk cargoes through the use of vibration loads
is determined. A high degree of intensification of the process of vibration transportation is achieved by
using the developed original designs of vibration conveyors with a hydraulic pulse drive based on a
single-stage valve-pulsator. The mathematical model of the technological processes of the vibratory
movement of bulk loads by the vibrating conveyor with a hydro-pulse drive drive has been improved.
The results of numerical simulation of technological processes of vibratory movement of bulk goods by
a vibrating conveyor based on a hydro-pulse drive, showed the advantages of the chosen approach to
design, and also allowed to prove the effectiveness of the design.

VYcenixu y po3BUTKY BiOpamiiHOI TEXHIKH 1 TEXHOJIOT1] B 3HAYHIN CTEIEH] 3yMOBIIEHI IPYHTOBHOIO
pPO3pOOKOI0 MHUTaHL TeOpil, sika 0a3yeThCs HAa MaTEMaTHYHOMY MOJICIIOBAHHI pOOOYMX TMPOIIECCIB
BiOpamiHUX ManiuH. MaTeMaTHYHE MOJICIIIOBAHHS J03BOJISIE TJIMOOKO 1 MOBHO JOCHIIXKYBAaTH BIUIUB
KOHCTPYKTHBHHX 1 peXXKUMHNX (PaKTOPiB HA OCHOBHI XapaKTEPUCTHUKU pOOOTH BiOPAIIifHOTO TPUCTPOFO
1 HaMIiTUTH KOHKPETHI NUISIXM iX TIOKpAalleHHs, ICTOTHO 3HHU3MBIIM TIPH IOMY 00'eMHu
eKCIIepUMEHTANILHUX ~JIOCHiUkeHb. ToMmy po3poOka Teopii BiOpamiifiHWX mpoleciB Ha 0a3si
MaTeMaTHYHOT'0 MOJISITFOBAaHHSI, [0 BKJIFOYAE B 001 (PEHOMEHOIOTIUHY PEOJIOTiI0 1 METOIN PO3PAXYHKY
BiOpamifHUX MAIIIVH ITiJ{ HABAHTA)KEHHSM 13 BpaXyBaHHSIM XapaKTePUCTUKH puBoJa [1] € akTyabHOIO
3a/1a4€l0.

Y BiHHUIBKOMY HalllOHaJbHOMY TEXHIYHOMY YHiBepcuTeTi Ha Kadenpi ramy3eBoro
MaImmMHOOyAyBaHHS OyB po3poOieHuil BiOpamiiiHuii xoHBeep (puc. 1) Ha 0a3i TiAPOIMITYIBCHOTO
npusoay (I'IIT) [2]. Biopauiiiauii kouseep (BK) (puc. 1) ckinamgaeTbest i3 BAHTaAKOHECYYOro oprany 1
(J1oTKa) [10 SIKOTO Yepe3 MPYKHi eIEMEHTH PECOPHOTO THITY 2 MPpHUEIHAHA iHEpIiiiHa Maca 3.

Pucynok 1 — Bibpauiiinuii kouBeep Ha 0a3i ['lI1: a) — Tumosa cxema; 0) — TpUBUMipHAa MOJIENb

BiOpariiitai kouBanHs cTBOproroThest ', sikuii ckamaeThes 13 TiApOLMIiHApa 4 1 reHepaTopa
iMmoynbciB THcky (I'IT) 5, y Burisai oIHOKAaCKagHOTO KIalaHa-IyJIbCcaTopa, SIKU Moxke OyTu
NPEJICTABICHUI 13 3amipHUM EJIEMEHTOM KYyJIbKOBOTO THMY (pHC. 2, a) 1 3amipHEM eJIeMEHTOM
30JIOTHUKOBOTO Tumy (puc. 2, 6). Y mnopoxuuHi rigpouwtiaapa 4 T'IT cTBoproe iMIyIsCH THCKY
amItiTynoo Ap=p:;—p.. Hanaromxkenns tucky cnpamoBanns Pz [T 3amexuTts Big HalaroIXeHHS
NpYXKUHH 6, a 3’€THaHHS HAMIPHOI TiAPOJNiHII 31 3MUBHOIO BiIOYBA€THCS 3a AOMOMOIOIO (CKHUIAHHS



po0odoro TUCKY /10 THCKY P1) BiJl 3allipHOTO €IEMEHTY 6 y BHUIJIsIII KyJIbKOBOTO KianaHy. BiOparriiiae
MEPEeMIIeHHs] HACHUITHOTO BAaHTaXy pEaTi3yeThCs 3a JOIIOMOIOI0 ACHMETPHUYHOTO BiOpamiiHOTO
HaBaHTAXXEHHs HAa BaHTa)kOHecyunii opran 1 (;rotok) Bix aii TIIT [3].

MareMaTruyHa MOZAETb TEXHOJOTIYHOTO MpOLECY IMEePEMIlIeHHS! BaHTaXiB 3a JOMOMOTOI0
BiOpamiHOTO KOHBEEpPA i3 T1APOIMITYIbCHHUM IPHBOJOM Oylla peani3oBaHa METOJaMH YUCEIbHOTO
MOJIeTIOBaHH: Ha 0a3i mporpamMHnX KomiutekciB FlowVision [4] i Matlab Simulink [5] Ha moTy>kHOCTSIX
obuncmoBanbaux kiactepiB KC Iucturyra kibepuetwkum im. B. M. I'mymxoBa HAH VYkpainu.
PesynpTaramMu MoAerOBaHHS € PO3MOALT THCKY B pobouiit mopoxkuuni ['II1 BiOpaniiiHoro xoHBeepa

(puc. 2).
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Pucynok 2 — Po3nonin Tucky B pobouiit mopoxkuuHi '] BiOparifinoro korBeepa: a) — I'TIT 3 T'IT
kynbkoBoro Tuiy; 6) — I'll1 3 I'IT kyiaskoBoro Tumy

OTpuMaHi pe3yJibTaTH YWCEIBHOTO MOJICIIOBAHHS TEXHOJOTIYHUX TMPOIECIB BIOpaIiiHOrO
nepemimenass BK na 6a3i ['lll, mokazaB mepeBarn oOpaHOTo MiAXOMy IO MPOEKTYBaHHS, a TaKOXK
JIO3BOJIUB JIOBECTH €(EKTUBHICTh po3pobiieHoi koHCcTpykiii ['II1, Ha 0a3i JIBOKACKaIHOIO KjlaraHa-
MyJIbCaTopa.
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