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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

JocnimkeHHs AMHAMIYHUX MPOLIECiB BibpaliiiHUX TEXHOJIOTIYHUX CUCTEM

Ha3sBa po6oTH aHIJIilICbKOIO:

Investigation of dynamical processes of vibrational technology systems

PedepaT ykpaiHCbKOIO:

7 nigBuieHHs eHeproeeKTUBHOCTI Ta ONITUMAaIbHOI pO60TU 0OPOOGIIOBAILHOTO BiOpaliliHOrO 061aiHAHHS
rajiy3eBoro MamrHOOyIyBaHHS 3alIpOIIOHOBAHO Ta PO3PO0JIEHO HU3KY IIPUHIMIIOBUX CXEM BiOpaLiitHIX
TEXHOJIOTIYHUX CUCTEM, 30KpeMa: BiOpalliiiHMX CcenapaTopis 3 KOHUEHTPUYHUM Ta FTOPU30HTAIbHUM HalllaDyBaHHSIM
CHUT, BiOpaliliHOI MAllIMHY [1J1S1 CYyXOr'0 OUUIIEHHS KOpeHe- 0yJ/b0O IJI0/IiB, BiOpaLliiHOro MIMHA Ta JpO6apKy.
[To6ymoBaHi HesiHiMHI MaTeMaTH4HI MOAEJi JaHUX KOHCTPYKLiN BibpaliiHuX TEXHOJIOTIYHUX cucTeM. Moperi e
yHipiKOBaHUMU Ta apaMeTpuIHUMU. JI0 iX CKIany B CUMBOJIbHOMY GOPMATi BKJIIOYEHO reOMETPUYHi Ta
KiHeMaTH4Hi IapaMeTpy AOCIiIpKyBaHUX cucTeM. [laHi Mozeri fany 3MOory BUBYMTH BIUIMB ITapaMeTPiB BiOpaLliiHUX
TEXHOJIOTIYHMX CUCTEM Ha XapaKTep Pyxy iX pobouux opraHiB. BCTaHOBJIEHO, SIKi TapaMeTPU CUCTEM 3a0€3M1EeUyIOTh
XapakTep pyxy pobo4oro oprany 3 MaKCUMaJbHUM HEIlePEPBHUM MiTKUAyBaHHSIM Ta IepPEeMIIlyBaHHIM CyMillli Ha
HUX. [laHni1 XxapakTep pyxy 3abesneuyye HalIIBUMINI [IPOLEC CeNapyBaHHs Ta BUBAHTAXKEHHS BiiceNapoBaHUX
dpaxuiit 3 BibpaljifiHoi cucTeMu, Y1 MiHiMaJIbHUN Yac MeJieHHs abo ouynleHHs. Jlo BKa3aHUX apaMeTpiB
BiJHOCMMO — KyTOBY LIBUJKICTb Ta MaCy Ae0aaHCiB, BEJIMYMHY iX eKCLIEHTPUCUTETY, SKOPCTKICTb MifIBiCKHY,
BEJINYMHY KOJIMBHOI MacH, TeOMETPUYHI XapaKTepUCTHKU BibpaLiflHOI TeXHOJIOTIYHOi cucTeMu. [0 ocTaHHIX
HajleXxaTb po3TalllyBaHHS MiiBiCkM Ta AebasnaHciB. EkcriepruMeHTaIbHO NiiTBEPAUIIACD aJleKBATHICTb 100YIOBaHUX
HeJIIHITHMX MaTeMaTUYHUX MoJiesiell BiOpalillHUX TeXHOJIOTIYHUX CUCTEM Y BilOOpaKeHHI KOJIMBHUX IIPOLIECIB y
Hux. CepenHs BilHOCHA NTOXMOKA [TOPIBHSAHHS TEOPETUYHUX Ta €KCIIEPUMEHTAJIbHUX PE3YJ/IbTATiB HE IIEPeBUIILyE
15,2 %. BctaHOBIIEHO, 110 GOPMYBaHHS XapakTepy PyXy CUT cerapaTopa Ta cernaparopa B 11iJIoMy BU3HAYa€ThCs
IIOMiHYI04OIO YaCTOTOIO 30BHILTHBOIO 30YPEHHS — YAaCTOI0 00ePTaHHS AebanaHCiB. TakoxX Ha XapakTep KOJUBHOTO

PYXy cenapaTopa BIUIMBAE i pyX CyMmillli 10 CUTaX, ajie el BILJIUB HE € CYTTEBUM.

Pedepar aHIJIiHCBKOIO:

To increase energy efficiency and optimal operation of vibrating processing equipment of industrial engineering, a
number of designs of vibrating technological systems have been proposed and developed, in particular: vibrating
separators with concentric and horizontal stratification, vibrating machine for dry cleaning of fruit tubers,
vibrating mill and crusher. Nonlinear mathematical models of these structures of vibrating technological systems
are constructed. The models are unified and parametric. Its structure in character format includes geometric and
kinematic parameters of the separator. This model allowed us to explore influence of the separator parameters on
the character of motion of its sieves (the drum of separator) during its operation. It was established which
parameters of the separator provide for the motion of sieves with maximum continuous tossing and stirring the
mixture in them. The given character of the sieve motion ensures the fastest process of separation and unloading
of the separated fractions out of the separator. We relate to the indicated parameters: angular speed and weight of
debalances, the magnitude of their eccentricity, rigidity of suspension, the magnitude of oscillatory mass,
geometric characteristics of the separator. The latter include position of the suspension and debalances. The
adequacy of the constructed nonlinear mathematical model for vibratory separator of the drum type was
experimentally confirmed in terms of reflecting the oscillatory processes in it. A mean relative error when
comparing theoretical and experimental results does not exceed 15.2 %. It is established that the formation of
motion character of the separator sieves and separator as a whole is determined by the dominant frequency of
external disturbance - frequency of debalance rotation. The character of oscillatory motion of the separator is also
affected by the motion of mixture in the sieves, though this impact is not significant.
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Onuc HTII: P03p06s1eHO METONIOIOTIIO AOCII>)KEHHS TUHAMIKY BiOpalilHUX TEXHOJIOTIYHMX CUCTEM LIISIXOM
MaTeMaTU4YHOIO MOJEJIOBAHHS, SIKA IPEICTABJIE€HA Y BUTJIS TAKUX €TalliB: a) aHaJli3 BUJIiB BibpaliliHMX MalluH,
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