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FEATURE : Compressor Technology
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Swirl Flow in a Centrifugal Compressor Suction Pipe with Inlet Guide Vanes
Toshiaki Babal Yoshiteru Fukaoll Toshihiro Nishikawall Toshihisa Shibata

The swirl flow in a suction pipe with inlet guide vanes was experimentally studied. Periodical pressure
and velocity oscillations were found to occur when the guide vane angle was set at the middle opening in
pipes with a disk inserted downstream from the inlet guide vanes. This phenomenon was believed to be
induced by spiral vortices. A similar phenomenon occurred also in centrifugal compressor suction pipes.
Countermeasures to suppress rotor whirling vibration were successful when the inlet guide vanes were set

adjacent to the compressor impeller.
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Fig. 1 Compressor rotor whirling vibration with original IGV
position
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Fig. 2 Cross section of centrifugal compressor
with inlet guide vane
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Fig. 3 Test equipment for swirling flow measurement
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Fig. 4 Power spectrum of wall pressure oscillation of swirling flow on various IGV angle
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Fig. 5 Wall pressure oscillation of swirling flow vsI IGV angle
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Fig. 6 Power spectrum of wall pressure oscillation in compres-
sor suction pipe
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Fig. 7 Wall pressure oscillation in compressor suction pipe vsO
IGV angle
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Fig. 8 Velocity and wall pressure oscillation in compressor
suction pipe

gobooobooooooooobooooboocoooo
gobooobooooooooobooooboocoooo
gobooobooooooooobooooboocoooo
gobooobooooooooobooooboocoooo
gobooobooooooooobooooboocoooo
gobooobooooooooobooooboocoooo
gobooobooooooooobooooboocoooo
gooooo
oilooo0oobooobooooFrFTOOOCOOO0OO
goooboooboooboooooco,upoooooan
gobooobooooooooobooooooooon
gobooooooooboooooodn 1.5MPal
gobooobooooooooobooooooooon
gobooobooooooooil1boboooooooon
gobooobooetnbonooOoOobOOOObOOOOOO
gobooobooooooooobooooooooon
gobooobooooooooobooooooooon
gobooobooooooooobooooooooon
gooo
cooooooooooboooobooooooooo
gobooobooooooooobooooooooon
gobooobooooooooobooooooooon
gobooobooooooooobooooooooon
goboooboooooooooboooooocooon
goboooboooooooooboooooocooon
goboooboooooooooboooooocooon
goooboooboooboooooooooboooon
g
oooooooooooboooobo2oooooao
goboooboooooooooboooooocooon
goboooboooooooooboooooocooon
gboooooodoboooooobooooono o0
gobooooooobooooobooooooo 100
goboooboooooooooboooooocooon
goboooboooooooooboooooocooon

50 T T T T T T T T T
40 ) -
N L i
T
0o 30 + —
- ! S a
c
El
g 20 < 1GvO 500 H
i
O 16vo 5300
10 —
A 16vO5500
0 1 | 1 | 1 | 1 | 1
0 10 20 30 40 50
UmO O m/s

090 0OOO0OOOOOOOOOOOOOOOODOO
Fig. 9 Wall pressure oscillation frequency vsCJ mean velocity
of compressor suction pipe
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Fig. 10 Power spectrum of compressor rotor vibrationd modified
IGV positionO
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