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ABSTRACT

The feasibility of a oil-free motor-driven two-stage centrifugal compressor supported by air bump bearings is
investigated. This centrifugal compressor is driven by 75kW motor at an operating speed of 39,000RPM and a pressure
ratio of the compressor is up to 4. The analysis is performed, based upon bearing equilibrium position, bearing
stiffness, Campbell diagram, unbalance response and stability. It is demonstrated in this paper that air bump bearings
can be adopted well to a oil-free motor-driven centrifugal compressor.
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Table 1. Specification of test bearing

Diameter of shaft(D) 55 mm
Length of bearing(L) 40 mm
Radial clearance(C) 0.08 mm
Thickness of bump thickness(f) 0.1 mm
Half length of bump(/,) 124 mm
422 mm

Pitch of bump foil(S)
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Fig. 4 Locus of shaft center in bump bearings
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Fig. 5 Stifiness of the bump bearings
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Fig. 7 Campbell diagram of a rotor-bearing system
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