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V. BizomocTi Ipo aucepTailiio
MoBga guceprariii:
Koau remaTHYHHX py6an: 30.15.19, 30.15.27, 50.43.15, 55.39.37

Tema gucepranii:
1. IligBUIeHHA HAOiMHOCTI aBTOMATUYHMX CUCTEM OCbOBOI'O YPiBHOBaKEHHS BiLJEHTPOBUX MAIIUH

2. Rising the reliability of the automatic balancing devices of the centrifugal machines

Pedepar:

1. Inceprarifina po60Ta IPUCBIYEHA PO3B'SI3aHHIO aKTyaIbHOI HAyKOBO-TIPAKTUYHOI 3a/1a4i MigBUIIEHHS
r€pPMETUYHOCTI Ta HAJiMHOCTI aBBTOMAaTUYHUX CUCTEM OCbOBOTO YPiBHOBAXXEHHS POTOPIB BiLIEHTPOBUX MAIINH 32
PaxyHOK 3aCTOCYBaHH$ 3allipHO-BPiBHOBAKYIOUOI'O IIPUCTPOIO 4K CKJIAIHOI TipOMeXaHiYHOI CUCTEMU
aBTOMATUYHOTIO PETYJIOBAHHS, SKa CKJIAJAETLCA 3 ABOX MiICUCTEM - TIPOI'ATH 1 pEryaTopa rnepemnamgy TUCKY - i
0/IHOYACHO BUKOHYe€ QYHKIIi KiHLIeBOTO YIIiJIbHEHHS Ta MiJpOCTaTUYHOTO MiJIIUITHUKA 3 CAMOPETryJIbOBAaHUMU
TOPLIEBMM 3a30POM i BUTpaTamu. ¥ poOOTi IpoaHasizoBaHa HaAiHICTh TPAAULiTHUX KOHCTPYKLiN aBTOMAaTUYHUX
CHCTEM OCbOBOTO YPiBHOBAXXEHHS 332 CEPEIHIM HaNPallOBaHHSIM 10 BiIMOBHU B 00J1aCTi JOIIYCTUMHUX BUTOKIB
pob0oY0i pifuHY, a TaKOXK POo3po6IeHa IPOIIO3ULis 10 ii MiIBUIIEeHHS MIISIXOM 3aCTOCYBAaHHS 3aIlipHO-
BPiBHOBaXXYIOUOTO NpUCTPOolo. CTBOPEHI MaTeMaTU4Hi MO/IeJIi TPOLIECiB, 1110 NepediraloTh y Cy4acHMUX KOHCTPYKLIsIX
aBTOMAaTHUYHUX CUCTEM OCbOBOTO YPiBHOBaXEHHS POTOPIB BiILLEHTPOBUX MAIIMH 3 YPaXyBaHHSM Pi3HUX PEXXUMIB
PYXy CepenoBUIa y Ipocesisix. Po3pobsieHi MeTonyKa i mporpamMa aBTOMaTU30BaHOTO PO3PaXyHKY 3aIlipHO-

BPiBHOB)XYIOUMX IIPUCTPOIB POTOPIB 6araToCTyIiHYaTHX Bif[lIeHTPOBUX HACOCIB i KOMIIPECOPIB, SIKi JO3BOJISIIOTH



BUSIBUTHU 3aJI€KHOCTI MIXK OCHOBHMMM IIapaMeTPaMU: TUCKOM HarHiTaHHS i BEJIMYMHOIO TOPL,EBOrO 3a30py Ta
BUTPATaMU 3aIiPHOTO CEPEJOBUILA, YACTOTOI OOEPTAHHS POTOPA i aMILJIITY 1010 TOTO OCbOBUX KOJIUBAHb.
[IpoBeneHa iMOBIpHICHA OLiHKA CTaTUYHOI, BUTPATHOI i aMILJIITYJHUX YACTOTHUX XapaKTEPUCTUK aBTOMATUYHUX
CHCTEM YPiBHOBaKEHHSI OCbOBUX CUJI Ta NTOOYA0BaHI AOBip4i o6sacTi. EkcriepyumeHTanpbHO BU3HA4YeHi KoedillieHTH
MiCLI€BUX TifgpaBJiYHMX BTPAT i BTPAT HA TEPTS M0 LOBXUHI TOPLLEBOIO APOCEIs, a TAKOXK YTOYHEH] IPOBIIHOCTI

I pOCeJIiB aBTOMAaTUYHOI CUCTEMU OCBbOBOTO YPIBHOBOKEHHS METOLAMU TEOPii OLIiHIOBaHHSI.

2. Thesis deals with scientific and technical problem of increase tightness and reliability of the automatic axial
rotor-balancing devices of the centrifugal machines by applying the locking automatic balancing device as a
complex hydromechanical automatic control system, which consists of two subsystems - traditional design and
the regulator of pressure difference - and simultaneously performs the functions of the end seal and the
hydrostatic bearing with self-adjusting gap and leakage. The reliability of traditional designs of automatic axial
rotor-balancing systems was analyzed by mean time to failure for allowable leakages of the working environment,
and developed a proposal to its increase by using the locking automatic balancing device. Mathematical models of
the processes occurring in the modern designs of automatic axial rotor-balancing systems of centrifugal machines
taking into account different modes of fluid flow in throttles are created. A technique and computer aided design
program for locking automatic rotor balancing devices of multistage centrifugal pumps and compressors are
designed to identify the relationship between the main parameters: the discharge pressure and the mechanical gap
value and flow leakage, angular velocity and the amplitude of axial vibration of the rotor. Carried out a probabilistic
analysis of the static, flow and amplitude frequency characteristics of automatic balancing systems and trusting
areas were built. Experimentally determined coefficients of local hydraulic losses and friction losses along the
length of the axial gap; conductivities of throttles by methods of the estimation theory were refined.
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