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Simulation on Aerodynamic Performance of Compressor with Damaged Blade

SU Yihan, WANG Zhigiang
(College of Energy and Power Engineering, Nanjing University of Aeronautics &. Astronautics, Nanjing 210016, China)

Abstract: Aiming at the bird strike phenomenon, the aerodynamic design of single stage compressor was
carried out, and the main design parameters were analyzed. Based on this, the prototype rotor blade was used
as the model for bird strike simulation, and the bird strike damage blade model was established. The number
of damaged blades was changed in the circumferential direction to generate different calculation models, and
the whole loop numerical simulation was carried out to investigate the influence of different number of
damaged blades on the aerodynamic performance of the compressor, investigate and analyze the details of the
flow field, and summarize the change law of the aerodynamic characteristics of the damaged rotor. The
calculation results show that the aerodynamic performance and stability of compressor rotors with the number
of damaged blades of 1,2 and 3 are significantly decreased at the design speed. The efficiency of the maximum
efficiency condition is reduced by 1.37%, 2.55%, 3.57%, the pressure ratio is reduced by 0.19%,0.29%,
0.40% , the flow range of the stable operation is reduced, and the stability margin is reduced by 14.33%,
25.69%,31.97% ,respectively.
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Fig.1 Single stage compressor flow path
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Table 1 Main design parameters of single stage com-

pressor

S BAE
ek /(remin ') 6 000
SR 1.054
Wi/ (kges™") 8.4
AME /mm 400
i N /mm 160
7 A /mm 200

B R 15

i R 25

1.2 EEMRFiEiT

MR AR B R AL B RTS8, SR B
A B RS e B4 5 81 T R R SAL
R g R, FIE R R g e
My s CPEE R T TR EK . |
Fe VAR e B 1 000 2 2 04 85 Ry Bl 36 2ok 4 A
15 e A it 7 i 3 2 AR 1) DOAR S 38 2 3 i ke
RIS AL, 7 sX KW AR 7 ) KBRS,
MR BT A e A 25 AN 2 TR



543

HR A S R LS PR RE () 645

TG

BT IE%?IH'}#
F

(a) Circumferential view (b) Axial view

B2 it R
Fig.2 Blade design result

1.3 BERGM RIRT

e BEAT IR F T OHL R 5 48 450 0 v R S
BLAG S h M RE 0 X L 22 i, 1 50 7 23R4S 2 4 it
Fi B JLATASE Y iR R 2 T A AR M
R — R EAT S R 2 B L R
SUAE N S O 0 R e (T2 AT I [ DV Y O <
A7 G A8 2 A R A LRI 5 55 — RO A AT BROC
KB D7 B T i B R 2 40 5 OO, 2 TR O 5
BB N AT T O B B R AR . %7
V5 TR B 45 1 A ARG, (F 0 A B ) TR R
AR

75 8 B 4R AR I 18] FRAR (9 75 5K, AS SCR BT 5
TR BUR A SRS SO AT SRR 1 4 5 4
WY ST o R B AR R T 4
R TR) F B B JBR) A A Ok 52 A % o ol 7 2R B
T SO 8 S B e I SR FH S T A R A%
R 53, WA RT3 mme 5 4R JH SPH R T,
by R AT 2 b R LA A FROCEL LA 3
IR o

(a) Front view (b) Side view
&3 it A7 BR TR A

Fig.3 Finite element model of bird strike blade
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Fig.5 Geometric comparison of four computation models
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