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Development of a Centrifugal Compressor Equipped with Magnetic Bearings
Hiroki SanariC) Yoshitaka Babal Toshikazu Miyaji] Dr. Michiya Kurohashi

A centrifugal compressor equipped with digitally controlled magnetic bearings was developed. Test op-
erations on the developed compressor were carried out, and stable operation up to a maximum continuous

speed of 12 054 rpm was confirmed.

It was also demonstrated that each synchronous vibration level of

the shaft position and bearing current could be reduced by applying of Adaptive Vibration Control0J AVCO

to the magnetic bearings.

The function of the touchdown bearings supported by damping materials was

confirmed touchdown tests at a maximum continuous speed of 12 054 rpm[
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Photo 1 Outside view of developed centrifugal compressor
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Fig. 1 Sectional view of compressor
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Table 1 Specifications of centrifugal compressor

Model VH106
Gas Hydrogen and Hydrocarbon
Suction Volume m*/h 1453
Suction Pressure MPaA 16.0
Discharge Pressure MPaA 17.6
Rated Speed rpm 11 480
Speed Range rpm 8 61000 12 054
Rated Power kW 1250
020 0DO0OODODO
Table 2 Specification of magnetic bearings
Radial Bearing
Diameter mm 189.0
Length mm 88.9
Radial Clearance mm 0.50
Thrust Bearing
Outer Diameter of Stator mm 292.1
Inner Diameter of Stator mm 152.4
Axial Clearance mm 0.76
good
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Fig. 2 Undamped critical speed map
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Photo 2 Outside view of magnetic bearing controller
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Fig. 3 Magnetic bearing system diagram
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Fig. 4 Tuning screen of interface software
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Fig. 5 Step response in static levitation at drive-end position sensor
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Fig. 6 Frequency spectrum of rotor vibration
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Fig. 7 Orbit of synchronous rotor vibration
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Fig. 8 Vibration response during decreasing speed
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Fig. 9 Orbit of synchronous rotor vibration
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Fig. 10 Vibration spectrum at drive-end position sensor
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Fig. 11 Orbit of synchronous bearing current vibration
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Fig. 12 Vibration response during touchdown test from 12 054
rpm
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Fig. 13  Orbit during touchdown test at drive-end position sensor
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