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Fig. 1 Stall inception type (@) spike type (b) mode type [3]
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Fig. 2 Experimental equipment (a) 4-Stage low speed axial
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Table 1 Specificaion of test facility
# of stage 4
# of IGV/rotor/stator 53/54/ 74
Height [m] 3.89
Tip radius [m] 05
Hub/Tip ratio 0.8
Aspect ratio 12
Chord_rotor [mm] 625
Stagger_rotor [deg] 51
DC motor [kW] 55
Aol A ZRIEVIE 2] 1200 7] B FRs
SIT, &7 St 800 rpmoltt, 94%7) BH4o] W
1Y A5S dotiy) $1ste] 650, 800, 1000 rpmoflA %
Ago] RaAEct
AY e &7 45718 9A% AR sk AH
oA &7 ARE WHE ALAOZ do 579 fHE
Zdo2H AAAE AUHA st A2ES AAE A &
adje] oy 224 #IE skt
3. S8 2S7| AR 84
3.1 Y4F7| 45t A8
272719 B A5 548 Al dslel £ A
4=21 800 rpm¥} 650, 1000 rpme]] W} 5 AR & AAIS}
k. FHS A22EWEE o]gsto 2ASAN, RS £
74A 2Bo] WAlELA] O 9o, AE Wt gel, A% ¢
A e geleldel 4se Ssha.
Figure 38 374 8jio] ohat FaHlE A58 v
T

Fig. 3 Non-dimensional characteristic curve of 4-stage axial
compressor (650, 800, 1000 rom)

SHIIAML:H12A, M55, 2009



e
o
-
2
i)
a8
ne
)
_?L
_CL
P
"
fo
~ Fo

b

o

L

K

ne

ox

ok

o

o)
r Ao

2

~

o

ofi

%

T

i

i

Forox S
L o o
o=z of 2
B © & e o

S
ol
Ol
L
=
[
i
L
e 5
N
ok
ox
o2l
Sf
X,

r:

5| e
, A R RS EeiA
A L-g ufe] FHAe e} 2ok of 714 ¢F
obZ Wl AXHOR ForlA] kil R AHe
hysteresis7} VERATEH

Figure 4(a)+= &4 3145¢] 800 rpmo]|A]
HBLE Alto] st LPE}L“
e,
Abehol Qlzubaro 2 7t

& 5ol AZT A% o 1
A

T e
ojt}, XFHo| Ak, Y& Eo|
Ith. Fig, b= 1t 59
AT 243 |
I BISHE fig, 3(a)%} YT

Y950] RO
P ]
=

7ol TheflA] vehdl Aojct,

B AAE Y o AAE AP = 0.351 @142 rev)

oA Hvh wbyEke ojufAl e ogelo] A8 FAadhK]

Ao} o= = gt 0]3(P = 0.342 @160

rev) 4T {Fo] FoET
k=]

1 ABo] 9 wEE F 5

e

Qrelat geo] ol

8 . 5
¥ ;
Al S S S A
fXE 3 "1
B ™, i
181 Y
— S
b o
18 i i Koebionionsis , i . 3
i 13 4 154 [ [ [
{ Bevelutions
(@
Probal
~A (z‘;’(//{f*
) Probed ;
% Probed N »iu 3 ' § i k‘
Frabad i Q X
J}, (3 (a(a )
o 1 P 1
12 18 10 150 Vi1 t"’l 180

Feevelutions
{b)
Fig. 4 Change of compressor characteristic for stall cell (@) Chnge of
non-dimensional compressor characteristic (b) Growth of stall celt

SFHIOMANE: H123, Hb5Z, 2009

Amplitude
¥

Frequzm:y HHyf

Fig. 5 Frequency analysis for compressor characterisitc

Table 2 Comparison of stall frequency for compressor rotation speed

RPM Jone ot Faat | Foote/Tonp| [ /Ty
620 108 Hz | 33 Hz 47Hz | 305% | 435 %
800 133Hz | 453 Hz | 577 Hz | 34 % | 434 %
1000 165 Hz | 58Hz | 72 Hz | 32% | 436 %
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Fig. 7 Stall cell measurement by hot-wire (a) Hot-wire signal near
rotor tip and hub (b} The result of frequency ananlysis
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