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1. 3HMKeHH WyMy Ta Bibpalii Bif, KOMIPECOPHUX YCTaHOBOK Ha POOOYMX MiCLISIX MiIIPUEMCTB OyAiBEesIbHOI
iHgycTpii

2. Reduction of noise and vibration from compressor installations at workplaces of enterprises of the building
industry

Pedepar:

1. lucepranis npucBsyeHa po3poolii METOiB Ta 3aC00iB, CIIPSIMOBAaHUX Ha 3MEHILIEHHS TEXHOJIOTIYHOI Bibpallii Ta
IIyMy KOMIIPECOPHUX YCTAaHOBOK Ha MiATIpUeMCTBax OyiBesIbHOI iHIyCTpil. AHAJII3yI0ThCSI yMOBH IpaLii Ha pod0Ynx
MiCLISIX OCHOBHUX BUPOOHUYHUX JiJISTHOK LIMX MiIIPUEMCTB. BusiBusocs, 1o nifgBuileHi piBHi mymy Ta Biopauii e
IOMIHYIOUYMMU WKiAJIMBUMU BUPOOHWYMMU YMHHUKAMU. HallomMypeHimyuMy IXKepelaMy LAX YMHHUKIB €
KOMIIPECOPHi YCTaHOBKUA. OCHOBHMMM ITPMYMHAMU IiIBUIIEHOrO PiBHS LIyMY Ta Bibpallii € He36a1aHCOBaHi poTopU

IIMX YCTAHOBOK. PO3IJISIHYTO HayKOBi JOCSITHEHHS Y rajly3i 3MEeHIIEeHHs LIyMy Ta Bibpauii B IpkepesiaX IIOXOIKeHHs, a



TaKO>X Ha IIJIIXY PO3MOBCIOJKEHHS Bifl IpKepesia [0 06'eKTa 3aXUCTy B MeXKax BUPOOHUYUX NTpUMillleHb. PO3IIsSHYTO
MeTOY 6aslaHCyBaHHS )KOPCTKUX POTOPIB, METOM PO3PaXyHKY IIOKPUTTIB, 110 IIOTJIMHAIOTH LIyM, @ TAKOX
pO3TallyBaHHS IIYMOBUX JpKEPEJ Ta POOOUYMX MiCLlb Y BUPDOOHMYUX [IPUMIillleHHSIX. Briepiue po3po6eHi Ta
3aMaTeHTOBaHI METONM Ta 3acO0M BUMIPIOBaHHS CTAaTUYHOI Ta MOMEHTHOI HEBPiBHOBa)KEHOCTi )KOPCTKUX POTOPIB,
sIKi 3aCHOBaHi Ha BUMipIOBaHHi 4acTOT (MepiofiiB) BiIbHUX KOJIMBAaHb CUCTEMHU "MAITHUKOBA paMa - pOTop", 0
II03BOJIsIE 326€3T1eYUTU Oe3leKy BUMIPIOBaHHS HEeBPiBHOBaK€HOCTeH poTopiB. PO3pobiieHo ABa MeTOU
KOMILJIEKTYBaHH NIapTil pOTOPiB MOAY/IBHOIO TUITY. Briepiie 3anpornoHoBaHO TPU BapiaHTH ONTUMI3aLiliHOI Mogerti
3 LiJIbOBOIO (DYHKIIE€IO Ta BiAIIOBiIHUMU OOMEXYIOUNMU YyMOBaMU. PO3p06JIeHO 1Ba ajrOPUTMU [J1s1 BUPIiLIEHHS
33/1ayi: IepInii aJIrOPUTM 3aCHOBAaHUI Ha BUIIAIKOBOMY MOIyLi (Ha MeTozii MoHTe-Kapso), npyruil - Ha OCHOBI
IIapHUX [I€PECTAaHOBOK €JIEMEHTIB, 1110 J103BOJIsI€ 3HU3UTHU Bibpallilo Ta yM Ha pobouux Miclsx. Po3pobiaeHo meTon
004K CJIEHHS KOMILJIEKCHOTO 3BYKOIOIJIMHAJIBHOTO IIOKPUTTS [IPYMIIEHHS], IPU3HAYEHOTO 7151 3SMEHIIEHHS IIyMY B
30Hi BifiouTOrO 3ByKy. PO3p06s1€HO croci6 po3MillieHHs Ta OpieHTalii AKepeJ OCTIHOro myMy (TEXHOJIOTiYHOTrO

0071aJHaHHS1) Y BUPOOHMUYMX NTPUMIlLIIEHHSIX

2. The thesis is devoted to developing methods and tools aimed at reducing technological vibration and noise of
compressor units at the building industry enterprises. The thesis analyzes the conditions of work at the
workplaces of the main production areas of these enterprises. It turned out that increased levels of noise and
vibration are the dominant harmful production factors. The most common sources of these factors are compressor
plants. The main causes of increased levels of noise and vibration are unbalanced rotors of these installations. The
scientific achievements in the field of reducing noise and vibration in sources of origin, as well as in the process of
distribution from the source to the object of protection within the production premises are considered. The
methods of balancing hard rotors, the methods for calculating noise-absorbing coatings as well as the optimum
location of noise sources and workplaces in industrial premises are considered. For the first time, the methods and
means of measuring, respectively the static and short-term imbalance of rigid rotors, are developed and patented,
which are based on measuring the frequencies (periods) of free oscillations of the "pendular frame-rotor" system.
This ensures the safety of the process of measuring rotor imbalances. The thesis has developed methods for the
furnishing of batches of rotors, representing an assembly unit of modular type. For the first time three variants of
optimization model with a target function and corresponding limiting conditions are offered. Two algorithms for
solving the problem are developed: the first algorithm is based on a random search (Monte Carlo method), the
second one is based on pair exchanges of elements. This reduces vibration and noise in the workplaces. The
method of calculating the composite sound absorbing cover of the room, designed to reduce noise in the way of
distribution in the production environment, has been developed. The method of placement and orientation of
sources of constant noise (technological equipment) inside the production premises has been developed
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