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Ha3sBa po6oTH yKpaiHCBHKOIO:

Po3pobka MeToguKy po3paxyHKy IapaMeTpPiB PiAMHHUX aBTOOAIaHCYBaJIbHUX [IPUCTPOIB

Ha3sBa po6oTH aHIJIilICbKOIO:

Developing a method for the liquid auto-balancing devices calculation

PedepaT ykpaiHCbKOIO:

O6’eKT moCimKeHHs — SBUILE IACUBHOTO CaMOOaIaHCYBaHHS POTOpa pinuHoI0. [IpegmMeToM JOoCiIKeHHs €
eKCTpeMaJibHi 334a4i 3 IOXiTHOIO i MaTeMaTUYHe MOJEJIIOBAHHS CKJIAIHUX CUCTeM. MeTOI0 po60oTy € POo3poodKa i
aHasli3 MaTeMaTU4YHUX MOJiesiell poOOTH MaCUBHOTO PiJMHHOTO aBTOOAIaHCYI04Or0 IIPUCTPOIO IJ1s1 POTOPIB 3i
3MiHHUM A1C6aIaHCOM PO3TAIIOBAHUX Iif] KyTOM [IO TOPU30HTY, 32 JOIIOMOTIOIO SIKUX MOKHA PO3POOUTH METOUKY
BM3HAYEHHS ONTUMAIbHUX IIapaMeTPIB PiTHHOTO aBTOOAIaHCYBAJIbHOTO IIPUCTPOIO, i TporpaMHe 3a6e3neyeHHs
L7 peasnizanii MeToguku. TeopeTuyHi TOCHiIKEHHSI BUKOHAHi 3a IOTIOMOT0I0 METO/IiB MAaTEMAaTUYHOTO
MOJIeJIIOBaHHS], TEOPii eKCTpeMaslbHUX 33724, aHaliTUYHOI reoMmeTpii. Pe3ysibTaToM pobOTU € HOBA, Y3roKeHa 3
eKCIlepUMEeHTaNbHUMU (HaKTaMM, METOIMKA BU3HAYEHHS ONITUMAJIbHUX NTapaMeTpiB PiAMHHOTO
aBTO0aIaHCyBaJIbHOTO MpUCTPOI0. OCHOBHA ifies] METOIVKH, TIOJISITA€ Y PO3B'sI3aHHi Py ONTUMI3aliliHuX 3a1a4:
33/1al04y BeJIMYUHY paniyca kamepu ABI, K MakcrMabHO MOXUIMBY 32 KOHCTPYKILi€I0 MAllIMHU, pO3PO06JIEHO
[IPUKJIAJHY IIPOrPamy PO3PaxyHKy OINTUMAJIbHOTO CIIiBBiIHOILIEHHS T€OMETPUYHUX [IapaMeTpiB, IIPU SIKOMY
IOCSITAEThCSI MAKCUMYM €(PEKTUBHOCTI po60TH pinnHHOrOo ABII, i BU3BHa4aeMO BUCOTY KaMepH; KOPUCTYIOUUCh
QJITOPUTMOM BU3HA4Y€HHS ONTMMAJIbHOTO 3alI0BHEHHS Kamepu ABI] pinnHO0 3ajaHOi TyCTUHY BU3HAYA€EMO €MHICTB,
3anac eMHocTi ABI1 i onTumanbHui nin6ip B's13K0i PifUHU [J71s1 CUCTEMU i3 33JaHMMU IIapaMeTpaMu, IIPU IKOMY
IIOCSTAEThCS MiHIMyM PO3LIMPEHHS 30HU PiBHOBArU. Y 3BiTi HABOAUTHCS HEOOXiTHUI MaTepia I NigTBEepIKEeHHS
aKTyaJIbHOCTI pO3POOKH, HABOOUTHCS ITPUHIINII ii METOAVKY BU3HAUEHHSI ONITUMAJIbHUX [TapaMeTPiB piiuHHOTrO
aBTO0aIaHCyBaJIbHOTO MIPUCTPOIO i3 BUCBITJIEHHSIM HAyKOBOI HOBU3HU i TporpaMHe 3abe3nedyeHHs JJ1s peasisalii

METOIMKMU.

Pedepar aHIJIiHCBKOIO:

The object of research is the phenomenon of passive self-balancing of a rotor by a liquid. The subject of research
is extreme problems with a derivative and mathematical modeling of complex systems. The aim of the work is to
develop and analyze mathematical models of the operation of a passive liquid auto-balancing device of rotors with
variable imbalance located at an angle to the horizon, with the help of which it is possible to develop a method for
determining the optimal parameters of a liquid auto-balancing device and software for implementing the method.
Theoretical studies were carried out using methods of mathematical modeling, theory of extreme problems,
analytical geometry. The result of the work is a new, consistent with experimental facts, methodology for
determining the optimal parameters of a liquid auto-balancing device. The main idea of the technique is to solve a
number of optimization problems: setting the value of the radius of the ABD chamber, as the maximum possible by
the design of the machine, an application was developed for calculating the optimal ratio of geometric parameters,
at which the maximum efficiency of the liquid ABD is achieved, and we determine the height of the chamber; using
the algorithm for determining the optimal filling of the ABD chamber with a liquid of a given density, we determine
the capacity, the capacity reserve of the ABD and the optimal selection of a viscous fluid for a system with given
parameters, at which the minimum expansion of the equilibrium zone is achieved. The report provides the
necessary material to confirm the relevance of the development, the principle of operation of the method for
determining the optimal parameters of the liquid auto-balancing device with the illumination of scientific novelty
and software for the implementation of the method.

Inpexc YIK: 504.06:62-752]:621;504.06:534.83:621, 62-752+62-755:531.4
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