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Effects of stator clocking on unsteady aerodynamic
loads of a compressor blade
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Abstract: Numerical simulation”was applied to the unsteady flow at the mid span of a
twostage low-speed compressor. The aerodynamic load of the second row of stator blade at
two typical circimferéntial positions was investigated. The influence of unsteady aerody nam-
ic load of each-blade cascade and the stator clocking effect on blade aerodynamic load was also
analyzed. Through spectrum analysis of the unsteady aerodynamic forces and moments of
each blade cascade, the unsteady aerodynamic interferences between blades were discussed.
T he results show that, the influence of stator clocking effects on the stator blade’ s unsteady
aerodynamic loads is larger than that on the rotor blade. Stator clocking effect can help im-

prove the compressor performance and its blade service life.
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Tab 1 Steady and time averaged unsteady blade aerodynamic loads
EF 61:’ x E}q y 6;;1 ?/ (o)
STEADY 0.455 3 0.359 7 =0.279 1 0.004 66 217. 82
R1 CLKO 0.453 5 0.356 3 - 0.280°5 0.005 64 218. 22
CLK1 0.453 2 0.356 1 -0.280 2 0.005 82 218. 21
STEADY 0. 824.2 0.1853 0.803 1 0.013 36 102. 99
S1 CLKO 0.81.4 0.188 4 0.789 2 0.005 62 103. 44
CEK1 0.811 2 0.188-1 0.7891 0.005 63 103. 42
STEADY 0.\477 8 0.377-2 -0.2933 0.007 56 217. 87
R2 CLKO 0. 461 8 0-364 6 -0.283 3 0.012 05 217. 85
CLK1 0.462 0 0.364 7 -0.283 5 0.011 89 217. 86
STEADY 0. 8397 0.198 9 0.8158 - 0.001 22 103. 70
S2 CLKO 0. 816 7 0.195 4 0.7930 - 0.003 00 103. 84
CLK1 0.814 0 0.194 9 0.790 3 - 0.003 81 103. 85
> , 3
F F. Fy
Y
(xeg, yee),
M, :
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Fig.3 Sketch of blade aerodynamic load analysis
F(1) = Fo(0)+ Fy(1) M(1) = S p (U (3= we) e (3= ya)dy]
p(t) L
F:»(t) = — Ahflp(t)dy; F)(t) = Ahflp(t)dx ’ Ah
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