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A Review on the Design of a Tilting Pad Journal Bearing for a
1.2MW Turbo-blower
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ABSTRACT

This article provides the systematic design methodology for a tilting pad journal bearing. First the dynamic
factors for the bearing are selected with the critical speed analysis. The pad bearing is then designed to have its
best mechanical efficiency by simulations with changing of the number of pad and the lubricant flow rate with
meeting the design specifications such as metal temperature, clearance and so on. And the simulation results are
reviewed to compare with an experimental test. Finally the stability of rotor with the designed bearing is

investigated. This methodology is successfully applied to the rotor for 1.2MW turbo-blower.

Key Words : Tilting Pad Journal Bearing(8® = A'd wWo]&), Metal Temperature(™ 2>X), Critical
Speed(¥ Al 4 %), ARMD (Advanced Rotating Machinery Dynamics)
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Fig. 1 Schematics of rotor for turbo blower
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Fig. 2 Finite element model of rotor
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Fig. 3 Critical speed map for the rotor
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Fig. 6 Lubrication condition of bearing
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(b) Clearance

Fig. 8 3D results for pressure and clearance
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Fig. 9 Metal temperatures according to supply

lubricant temperature and supply lubricant
flow rate
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Fig. 10 Power loss according to supply lubricant
temperature and supply lubricant flow rate
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Fig. 12 Running experiment
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Fig. 13 Metal temperature according to bearing load
and rotating speed
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