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V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TemaTHYHHUX PYOPHK: 55.39.37

Tema gucepranii:
1. JocipskeHH rinpoguHaMiYHIX XapaKTEPUCTUK TOPLEBUX APOCEIIB Ta AMHAMIKA TOPLIEBUX VIIiJIbHEHD.

2. Research of hydrodynamic performances of face throttles and noncontact face seals dynamic.

Pedepar:

1. MeTa - YTOYHEHHS TiAPOAUMHAMIYHUX XapaKTEPUCTUK TOPLIEBUX JPOCEJIiB Ta BU3HAYEHHS IX BIIJIMBY HA TMHAMIKY
0€3KOHTAaKTHUX TOPLIEBUX YIIiJIbHEHb i OIOPHO-YIIiJIbHIOBAJILHUX aBTOMaTUYHUX CUCTEM OCbOBOTO
YPiBHOBaXYBaHHS POTOPIB BiILlEHTPOBUX MAIlIMH, & TAKO>K YTOUHEHHSI METOAMK PO3PAaXyHKy LIUX By3/iB. MeTonu:
aHaJIITUYHE PO3B'SA3aHHS OCHOBHUX PIBHSIHb KJIACUYHOI NIpOIMHAMIKY Ta TEOPil KOJIMBaHb, NOCIIIKEHHS CTIMKOCTI
CHCTeMU Ha OCHOBI KpuTepito ['ypBina. Pesynbratu: po3pobieHa MaTeMaTU4Ha MOJieJib TOPLEBOrO APOCeis, B SIKil
ypaxoBaHi JIOKaJIbHa Ta KOHBEKTUBHI CMJIY iHepLii PiiyHY i BTpaTu Ha MiCL€BUX TifpaBiiYHUX OMIOpax AJs
JlaMiHapHOTO Ta TypOyJIEHTHOIO PEXKMMIB Tedii, Ta OTpPMMaHi aHaIITUYHI BUpa3y 11 BU3HAYE€HHS H0T0
rifpoAMHaMiYHUX XapaKTEPUCTUK. JJaHa OLliHKa BIJIMBY CUJI i MOMEHTIB y TOPLIEBUX JPOCEJISIX HA CTaTUYHI i
IVHaMiyHi XapaKTepUCTUKY O€3KOHTAKTHUX TOPLIEBUX YIIiJIbHEHb Ta TiAPOI AT, I0Ka3aHO, 1110 BPaxyBaHHS CUJI
iHepuii cripasiise 3HaYHUI BIIMB Ha AeMIQipyI0oUi XapaKTEPUCTUKY LIapy PiAMHMY, @ BpaXyBaHHS MiCLIEBUX BTPaT -
Ha KOPCTKICHi. YTOUHEHi METOJIMKN PO3PaxyHKy O€3KOHTAKTHUX TOPLEBUX YIIiJbHEHb Ta rigpomn'at. O61acTsb

BUKOPUCTAHHS: HACOCOOYyBaHHSI.



2. Purpose - alignment of hydrodynamic performance of face throttles and determination of their influence on the
dynamics of noncontact face seals and bearing-sealing automatic system of axial force balancing of centrifugal
machines rotors, and also alignment of these units calculation procedures. Methods: basic equations of classic
hydrodynamics, equations of oscillations, Gurvyt's criterion was used for research of stability. Results: the
mathematical model of face throttle, with taking into account local and convective forces of inertia of liquid and
loss on local hydraulic resistances for laminar and turbulent flow regimes, is developed, and analytical expressions
for determination of its hydrodynamic characteristics are got. Estimation of forces and moments in face throttles
influence on static and dynamic characteristics of noncontact face seals and automatic discharging device is given,
it is shown that the account of inertia forces has considerable influence on damping characteristics of liquid layer,
and account of local losses - on stiffness characteristics . The procedures of calculation of noncontact face seals
and automatic system of axial force autobalancing are refined. Area of use:: pump building industry.
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