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Thermohydrodynamic Performance Analysis of Noncircular Three Lobe Journal
Bearings with Power Law Lubricant
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Abstract

In this study, thermohydrodynamic analysis of three lobe noncircular journal bearings with power law fluid model and the evaluation
of the design and lubrication parameters such as power law index, rotor velocity and preload effects on the pressure and temperature
of the oil, load carrying capacity, attitude angle and heat transfer in the bearing shell is provided. For this purpose, the governing
Reynolds and energy equations of incompressible lubrication are modified based on power law theory and analyzed simultaneously
with 3D heat transfer equation in the bearing shell. According to the limited length of investigated bearings and lack of exact answer,
the equations are solved numerically using the generalized differential quadrature (GDQ) method. Results show that increasing the
power law index and the rotor speed or decreasing the bearings noncircularity, intensify the temperature and reduce the oil viscosity
and increase the difference between the obtained value of thermal and isothermal pressure and load. In addition, increasing the
lubricant temperature by upgrading power law properties enhances the temperature of the inner bush surface and the rate of heat
transfer to environment.

Keywords: Thermo-hydrodynamic Analysis, 3-Lobe Journal Bearing, Power Law Lubricant, Steady-state Performance, GDQ Method.
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