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Design of A two-stage Compressor Supported
by Air-lubricated Multi-leaf Foil Journal Bearings

°Tae-Ho Kim', Yong-Bok Lee’, Chang-Ho Kim', Nam-Soo Lee™

and Han-kil Kim'™
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ABSTRACT

This paper deals with the design of oil-free motor-driven two-stage centrifugal compressor
supported by air-lubricated multi-leaf foil bearings.
performed, based upon prediction of critical speeds,

The design of this compressor is

load capacity, and stability. It is
demonstrated in this paper that multi-leaf foil bearings can be adopted to satisfactorily support
this centrifugal compressor.
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Fig. 1. Schematic of two-stage compressor
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Table 1. Specification of the compressor

Power 75kW
Operating speed 39,000 rpm
Flow rate 1400 m’/hr
Pressure ratio 4
Weight of rotor 10.8 Kg
Total length 465 mm
Height 230 mm
Number of bearings 3
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Table 2. Specification of bearings

Left Bearing Right Bearing

Radius of shaft 54.0 mm 28.0mm
Radius of bearing 54.7 mm 28.0mm
Length of bearing 60.0 mm 60.0mm
Foil radius of curvature 60.0 mm 30.0mm
Foil thickness 0.2 mm 0.2mm
Preload 0.025 mm 0.025mm
Number of leaf 6 8

Modulus of elasticity 625 GPa 625GPa
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Table 2. Mass unbalance response

Unb
Mass Unbalance Left Bearing Right Bearing

(G2.5)
In phase 0.9 um 4.8 um
Out of phase 3.4 um 7.0 pm
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Fig. 6. Log decrement versus bearing damping
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