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Analysis of wall pressure fluctuation due to inducer stall
in a centrifugal blower

Taufan SURANA*!, Daisaku SAKAGUCHI*? and Masahiro ISHIDA*

In order to make clear the unstable flow phenomena observed at small flow rates in a centrifugal blower with inducer blades and

radial blades, wall pressure fluctuation was measured by means of semiconductor pressure transducers installed at several points

along the shroud casing wall. The frequency power spectrum and the auto-correlation coefficient of the pressure fluctuation

measured at the inducer tip throat were analyzed to characterize the inception of unstable flow due to inducer stall. The focus was

placed on the disturbances of wavelength larger than blade spacing for detecting the precursor of surge phenomenon.
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Fig.1 Meridional section and blade shape of test blower Fig.2 Characteristics of test blower
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(a) Measuring Point : A (b) Measuring Point : B (c) Measuring Point : F

Fig.3 Time history of wall pressure ( A =0.033)
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Fig.5 Variation of pressure distribution during 80
revolutions of impeller
(Measuring Point : B, A =0.033)
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Fig.6 Blade-to-blade distribution of standard deviation of pressure ( A =0.033)
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Fig.7 Data sampling procedure for auto-correlation analysis

( 1=0.033, $=0.292)
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Fig.8 Variation of auto-correlation coefficient during 80
revolutions of impeller
(Measuring Point : B, A =0.033)

HBEIIFRE V.

EHIREILR, Y- VRAEWNOBRE ¢
=0.292CiE, E8DHERICRT LI, FMM1IEvy T
N7 2 SOEDNEEHOHMAEAL.0IZED IKRREHS0
PEFDOISEEOHETCHEN TSI ETHD. T
bbb, BEo2 00 IREBROTIREERMICEW
T, = THRELEROTREZEI LD (ALE
MEDERIICBEL TVD G0 D

PRIy FA- 2 5OBCHEENR. T42bb
ENERM « =1(pitch) |2 BT 2 AL HEE B CHBIEBR2
DHEEFHFERIIRLTBY, "I A—-23HET
H2H, Iy F - VHERTRT L) I2. R2D1#E
P05 EDEIC 2 2D, HETBRPTBIZONT

— g ————



WAOIMBEDOA ¥ 7o —HRRICHED  REAFFELE OB

0.30 r
=T
- —— .29
0.25 | —:o.zar
0.20 |
‘ 4
0.15 | e

Probability

005 |
; N Y
0.00 ‘{Xmizf

-1.00 -0.50 0.00 0.50 1.00
R2

Fig.9 Probability density distribution of auto-correlation
coefficient R2 (
(Measuring Point : B, 2 =0.033)
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