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5. HaykoBo-TexHi4Ha poooTa

HasBa po6oTHu (YKp)

[Tornub6seHe IOCIIKEHHS SBUIIA aBTOMAaTUYHOTO 6allaHCyBaHHS PiIMHOIO i 1Oro 3aCTOCYBaHHS [iJIs1 3piBHOBaXKEHHS JeTajell 3

FOPU30HTAJIBHOIO BiCCIO 06EPTaHHS

Ha3zBa po6oTH (aHrJI)

Advanced research of the phenomenon of automatic balancing with fluid and its application for balancing units with horizontal
rotation axis

Pedepar (yxp)

O6'ekT [MmOCIiIKEeHHS - IpoLec 3HIDKeHHS Bibpalili pPOTOPHMX MAIIMH 3 TOPU3OHTAJIBHOIO BiCCIO OGEpTaHHS i 3MiHHUM
JIuc6amaHcoM poTopa. Merta po6oTH MoJsirae B AOCiKeH] epeKTUBHOCTI po6OTH PiIMHHUX aBTOOANAHCYIOUMX IIPUCTPOIB /IS
3HIDKEHHS Bibpaliii MammH 3 TOPU30HTAIBHOIO BiCcClO 0oGepTaHHS i 3MiHHMM mucbasmaHcoM poropa. TeopeTWyHi MOCHimKeHHS
BUKOHAHi 3a [JOIOMOTOI0 METOHIB MaTeMaTH4YHOTO MOJEJIIOBAHHS, BapialliiHOrO 4YMCJIeHHS, aAHaJiTUYHOI TigpOAMHAMIKU.
ExcriepuMeHTaNIbHI [TOCHIIPKEHHST MPOBOAWJIMNCh HAa HATYPHUX OO'€KTaX Ta YCTAHOBKAX, 3 BUKOPUCTAHHSM Bileokamepw,
Bibpomerpa VIBER-A, Bi6poBumiptoBauiB I1M-19, mueiidpoBoro ocounorpada HO71.4M, BiGpoanamnizatopa "ADACH",
BibpoanasizaTopa A4101, npunagy BB-10H, npo3opux UuIiHIPUYHUX KaMep, IEPCOHANBHOTO KoMIT'IoTepa Pentium VI. PesynbraTu
HJIP: Bmepme po3po6sieHe TeopeTMYHe OOIPYHTYBaHHS iCHYBaHHSI aBTOMAaTHYHOrO 0ajaHCYBaHHS PigUHOI0 PpOTOPIB i3
TOPM3OHTAJIBHOIO BiCCI0O OOEpTaHHS, IO Bifpi3HAETHCS Bif, ICHYIOUMX IIOJIOKEHb BPAxyBaHHSIM TifpaBjliYHUX BJIACTUBOCTEN
pimunM, neMndipyBaHHS CUCTEMH, CUJIM Bary i TEPTS Ta OBOAUTS, 11I0 aBTOOAIAHCYBAaHHS MOXJIMBE He TiJIbKU Ha 3aPEe30HAHCHUX
4acTOTax, a i Ha JOPE30HAHCHUX i PE30HAHCI; TEOPETUYHO I €KCIIEPUMEHTAJILHO JOBEAEHO, 0 caM0oOasaHCyBaHHS PiIUHOIO €
epeKTUBHUM JJIs1 NPYXHO-JedOpMiBHMX POTOpPiB, POTOPiB Ha INPYKHUX OINOpaX; BCTAHOBJIEHO, IO aBTOOAJIAHCYBaHHS €
€Hepro36epiralouoi0 TEeXHOJIOTiel0. Pe3ynbTaTu BUKOHAHHSI NPOEKTY MOXYTb OyTH BHUKOPHCTaHi Ha MiATIPUEMCTBAxX JIETKOi,
Xap4yoBOi NPOMUCIIOBOCTi, B CTAaHKOOYZiBHill NIPOMMCIJIOBOCTI, JJ1 3piBHOBaXXEHHSI 6apabaHiB MOOYTOBUX MpajbHUX MAIIUH 3
TOPM3OHTAJIbHUM PO3TalllyBaHHSIM 6apabaHa; cenapaTopiB i pOTOPHUX MallVH, SIKi BUKOPUCTOBYIOTbCSL B MeAuluHi. OTpruMaHi
pesynabTatu HJP 6ynu BropoBamkeHi Ha TOB "€Bpomna-ekcrnopT IUIOC", IO JO3BOJMJIO 3HU3UTU Bibpalii MpPOMHCIOBOrO
BEHTWISITOpA B LIJIOMY Bif 2 10 5 pas, Bi6OpOMBUAKICTh Ha MiAMMIHUKAX 3HUBWINCH 3 55 MM/c 10 12 MM /cC, HampaljloBaHHS Ha

BiZIMOBY 306inb1MIIOCH 3 1 Micsitis 1o 1 poky. Pesynpratn HIIP TakoXX BIIpOBaJiKeHi y HaBuaabHUIT mpouec XHY.
Pedepar (aHrI)

Research object - process of reducing vibrations in rotor machines with horizontal rotation axis and variable rotor imbalance.
The project objective is focused on research of effectiveness of liquid auto-balancing units for reducing machine vibration with
horizontal rotation axis and variable rotor imbalance. Theoretical research has been conducted by means of mathematical
modeling methods, variational calculations, and analytical hydrodynamics. Experimental research was conducted on real objects
and facilities using video-camera, vibro-meter VIBER-A, vibration measuring instruments PI-19, film oscillograph H071.4 M,
vibration analyzer "ADACH", vibration analyzer A4101, instrument VV-10H, transparent cylindrical chambers, personal computer
Pentium IV. Research results: for the first time it's been worked out the theoretical grounding for automatic balancing by liquid
of rotors with horizontal rotation axis, which distinguishes from existing statements by taking into account hydraulic properties
of liquids, damping system, gravity force and friction, and proves that auto-balancing is possible not only in over-resonance but
also in pre-resonance zone of rotor rotation and in the resonance; it has been theoretically and experimentally proved that self-
balancing is effective for elastically deforming rotors and rotors on elastic supports; auto-balancing has been determined as
energy-saving technology. Project results can be implemented in light-, food- and machine tool industry for balancing domestic
washing machine basket with horizontal rotation axis; separators and rotor machines used in medicine. Project results have
been implemented in Ltd "Europe-export plus", what allowed 2-5 times reduction of industrial fan vibration. Vibration velocity of



bearings has decreased from 55 mm per sec down to 12 mm per sec, error-free running has increased from 1 month to 1 year.
Project results have also been implemented in educational process of Khmelnitsky National University.
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Kopu TemarnyHux pyopuk HTI: 55.03
6. HaykoBo-TexHiyHa npoaykuis (HTII)

HTII 1

HasBa npoaykii (yKp): MeTorKa aBTOMaTUYHOr0 6aJIaHCYBaHHSI PifMHOIO i ii 3acTOCYBaHHS 7151 3piBHOBA’KEHHS AE€Tael 3
rOPH3OHTAJIBLHOIO BiCCIO O6EpTaHHS

Hassa npoaykii (auru): Methods of automatic balancing with fluid and its application for balancing units with horizontal
rotation axis

OuikyBaHi pe3yJIbTaTH:
Tayny3b 3aCTOCYBaHHS:

Omnuc npoaykiii (ykp): Biepiie po3po6sieHa Ta AOoCaiIpKeHa MaTeMaTUyHa MOJeJib IIOBEeIiHKY piiiHU B Kamepi
aBTO0AJIaHCYI0YOTrO IIPUCTPOIO, BCTAHOBJIEHOTO Ha POTOPI 3 TOPU30HTAJILHOIO BiCCIO 06€pTaHHSI, Ha OCHOBI SIKOi TOGYI0BaHa
TEOPis aBTOMAaTUYHOTO OaJIaHCYBaHHS (CamM00alaHCYBaHHSI) PilMHOIO, IO HE MAa€ aHAJIOTIB Y CBiTi. Biepiie mpoBeneHo MBUIKICHY
BiZI€03IOMKY ITOBEJiHKM PiIHU B CII€LliaJIbHO CTBOPEHIi i3 ONTUYHO NPO30POro Marepiany kamepi ABII, Ha OCHOBI 4KOi
CTBOPEHHUI Bile0DisibM, 110 AO3BOJIUB JOCIIOUTY OBEIIHKY PilHM, SIKA 3HAXOISTHCS Y 3aKPUTOMY LMJIHIPI TPU OTO
06€epTaHHI Ha HE3PIBHOBAKEHNUX BaJlaX 3 TOPU30HTAJBHOIO BicClo 06epTaHHs. Po3pobieHuil Ta JOCiIKeHUH, albTEPHATUBHUN 10
caMmobalaHCyBaHHsI, METOJ, aBTOMaTUYHOTO BUNAIKOBO-HAIMPAaBJIEHOrO MIOIIYKY MOMEHTY MiHiMaJIbHOTO JOMYCTUMOTO 3HAY€HHS

3MiHHOTO AucbanaHcy i ioro ¢ikcalii npy BUXOJi MAIIMHU HA €KCIITyaTalliiiHi 06epTH.
ConianpHO-eKOHOMIYHA cnipsimoBaHicTy HTII:

Cragis 3aBepmenocri HTII: 3git mo HIJIKP

BuposazykenHsa HTII: BipoBankeHO

Crpoku Brnposagaskenns: 2010-2011 pp.

BupoOHHUK NpoayKLii: XMelbHUIbKAN HalliOHANbHUH YHiBEepCUTET

CnoskuBavi npogykuii: TOB "€Bpomna-ekcrnopt mnioc"

IlepcneKTHUBHI pHHKH: [[pOMUCIIOBI MiANIprUeMCTBA pi3HUX ranyseil XMeIbHULBKOI 0071 Ta YKpaiHu
IIpaBa iHTe/IEKTYaJIbHOI BJIACHOCTI: 3a 0rOBOpamMu

®opmu Ta ymoBH nepegadi npogykuii: CriinipHi HIJIKP
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