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Experimental research on unsteady blade surface

pressure of axial compressor

WANG Ying-feng, HUJun
(College of Energy and Power Engineering,
Nanjing University of Aeronautics and _Astronautics,-Nanjing 210016, -China)

Abstract; The unsteady surface pressure_on stator-blade of an axial compressor was
measured by means of\mounting micro-sensors-onto blades surface. The unsteady blade sur-
face pressure was analyzed. \There are different factors to play decisive roles on the unsteady
surface pressure and unsteady\force with the decrease of flow coefficient. Before stall, un-
steady blade surface\ pressure depends~on the wake and potential perturbation of adjacent
blade row. But after,stall, unsteady blade surface pressure depends on the stall cells. Be-
fore stall, maximtum amplitude of unsteady blade surface pressure and unsteady force occurs
at the flow coefficient of maximum total pressure rise. However, after stall, the amplitude
of unsteady surface pressure and unsteady force will be much greater than at the maximum
total pressure rise. On the other hand, the frequencies of unsteady surface pressure and un-
steady force change with the decrease of {low coefficient. Before stall, the dominant fre-
quencies are represented by blade-passing frequency and its harmonics, but after stall, the

dominant {requencies are represented by stall cell passing frequency.

Key words: turbomachinery; unsteady aerodynamic force; dynamic measurement;

stall; wake; potential perturbation
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Table 1 Positions for mounting sensors
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Fig. 2 Compressor performance (1000 r/min)

Hi 2 AT, B O AR RO B S TR
P S b T Bl R EJETH S (B JO Ja . R Z
HIT o PO/ O S S T2 AR R R T B
U 14 /) AR AR B T T DU AN T A 2R
AT B O AR RO ) L i T — EAE BT HOR
R S R TH A B i A HE— 2 08 VAT B

(EAFE A JE . ADTTM B\ A BUE THR %
AT E S T AN 2200 5 . BT i i R BN BEA
SR S BT IO B EOR TG 7 A R B R
A 03T B TR T LAk — 2D B i 5 (EL Tl
& L 0N L 3l He il /NS 22 L DAL T RS T ik 2 4k
SN PSUPEN

3 MRIFEERAENSH

MR R B 1S M R R R R, i RS
2 3 Bl e AL T A AR A B i R 2R R Y
Ak, B UL, 5 BT I 2 TE R U SRR E DL KO ]
TR I R T U B I 25 B R AT e A Al e
W B 1 W RRE B AR AL A (0 R AR i TR
SCIR I T SR FH 9 I R AL AR 1 38 30 B 5 o i
SR AR P AR G AR A o R T
JE 153 A0 2L T 0T I 2 48K T 6F 2 A 5 A S ik
BT A, PR AN DA I 2R 48 T A A8 0 AT A T A 3
B PN =l 2 i 31 R T 1 AR Ak

K 3R THRERE ©=0.6564( 2 B
SO B I A T4 D0 A 1 R B B B Py~ P
Sy 2R T AT B B 1 5 AN A, Sy ~
S o A F R W T RT 2% B R & 5 A . &

CERT B AR AR A A B I S 5 0

0.5 P, 0.5 . S,
-0.5 05 _1L- '
05, 0002 [}.uczg 0.010 75 0.002 _. n.pgﬁ | 0.010
05 0.002 0.006 n,nm_n'S 0.002  0.006 0.0I0
0.5 P 0.5 S
-0.5 -0.5
0.002  0.006 0.0i0 0.002  0.006 0.010
0.5 p 0.5 .
" b
. A . . N - A Pt
-0.5 -0.5
035002 0,006 0.0i0"%> 0002 0.006  0.010
0.5 0.5 .
PlS hr&
'\.;“_ QO NN ,.'\,"-\_n (1] e W §
-0.5

-0.5
0.002 0.006 0.010 0.002 0.006 0.010
tls tls

B 3 AR ®E s d&2 Hh B D

Fig. 3 Unsteady pressure-fluctuatien-(point B in Fig. 2)
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Fig.4 Frequency spectra of unsteady pressure

(point B in Fig. 2)
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unsteady pressure (Py;)
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Fig. 7 Unsteady pressure fluctuation (point C in Fig. 2)
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