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Development of a 300 HP Class Turbo Blower with Air Foil Bearings
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Abstract

Air foil bearings have been attempted for application to industrial turbo machines, since they have several advantages over oil
bearings in terms of endurance, simplicity, environment-friendliness, efficiency, sound and vibration, and small turbo machines
with air foil bearings are in the market as the result. Recently, researches on widening the application spectrum of air foil
bearings are in progress worldwide. In this paper, a 300 HP class turbo blower using air foil bearings is introduced. The turbo
blower has a high speed PMSM(Permanent Magnet Synchronous Motor) driving a compressor, and air flow rate is designed to
be 180 m'/min at pressure ratio of 1.6. The maximum rotational speed is set to 17,000 RPM to maximize the total efficiency

with the result that the weight of rotor assembly is 26kg, which is expected to be the largest turbo machine with air foil
bearings ever developed in the world.
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Fig.2 Thrust bearing and front journal bearing

2.2 Instrumentation
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Fig4 Rotor speed, discharge pressure and temperatures vs. time
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Fig.5 Rotor vibrations vs. time
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Fig.6 Rotor vibrations vs. rotor speed

Fig 7= Surge 4 W& 23k £37] A4 o9 28 5
w3k M E Waterfall diagram .2 YERHQITE Surge:s ¢4E7)0)
A 8 B 31402 sl Aol e Fae
253 3 2 ThAe 5 stFo] dEEH] A oRe
ZH Y FAE A dASHA bt Fig8-2 Surger} A3 o
FRE 5 W UAE AET TS sl 47 Hol
I Ak 2feld B 4 gl%o] Surge7t AT woe RE|R
HAZE & WdoR Surge T3¢l 16 Hz £52 AFshe A
& A = Qlok ol @42 ZHE AR F7) E£Y

9E2A % Sl

Fig9s} Fig.102 2+ Al7tdiol] 349 2H9| A
Ak 2EY AFANNE Surgeo] o3t FFE FyleHA
F om, Surgecl A Hold Foll= F57]9 A%
o= IRHPG ATAE Foll $571 BF &
AR-E Flstglon, ¥a AAbAT, ¥7) X
FE g S wAsA gtk NeE HE £330

I ol

2 L

Displacement, pm

g A dEHd e, X oA e Bk 2o
ol that 4] H71st A olrh
Water fab (Disp_7) - Input [um}
Working @ Input : Multi-buffer 1 : FFT Aralyzer
Q0
pl
0
1 18

=r-, =L

S Lk}

400 500 &0 0 @
[He] [s1¢

300

Fig.7 Waterfall diagram of axial movement during coast-down
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Fig.8 Axial movement of rotor measured at surge
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Fig.9 Waterfall diagram of rotor vibration during coast-down .
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Fig.10 Orbit of rotor vibration measured at surge
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