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Abstract: In order to improve the efficiency of generating airfoil manufacturing coordinates for axial com-

pressor, a generating method was proposed based on leading edge local fitting technique. The method includes

id dynamics analysis. The results validated the geometry precision of the generated airfoil manufacturing coordi-
compared with the current technique.

ing coordinate

mesh interpolation, model approaching, local fitting, and profile smoothing. It was verified on the second rotor of
nates, while the computation time for blade hot—to—cold transform finite element analysis was reduced over 75%

1 35

a high efficiency and highly loaded multistage axial compressor, through geometry analysis and computational flu-
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Fig.1 Process of manufacturing coordinates generating by

a local fitting method
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geometries

b 3R ik AR A B — A A E Y A R
X R L AR R S AR I 58 4 A ) )
R 280, 76 4% 1 A 0E 1 S B L AR 3 oo
R, bR AR AT A E A AR L TR AR R R
T 2% J5) 3 50 S50 00 B T o 0 A A 1 gl 7 B, R
W JHL 5 T A L A0 IR R A 4 i T AR AR B 2
A BIRT IR B 5 % 1 o Aff - 7R
24 RBEWE

M ARG AR A Ao T AR,
6 475 (5 BT A% 0 T Ak AR AT — 3 o0 i A B i 2% LA
AN DX I (1 e B T R 24 R v A Y 5 R T T A5
TR AR AT — K T M A R 2R X SR Y SR S R
TE IRl #  ofE A o R b SR T, R T AR

b 0 A6 Bk R B R 5 T R T i B AE AR )
] B A7 A%, DRI PR 22 T A A o AT — 3 T i R 38 Ak
TAH ) EHLOE 8 il AR B . FEDLETER R LR
FHfc /D o 0 G vk, T A B vk AR R T
%, ok LA A A A 7 AR B T 2% L I B 2, B AT
152 5¢ ek R o AR bR, Bk R an A 3
Fos o
Profile by mesh

interpolation

b a

k//

S

ya &
X T

X,'X( ?:,,x"/:* Leading edge profile
Py —— by model approaching

, X
. o
K
X

B x,:;,,,,*)..,x;.
Fig.3 Schematic of the local fitting method for a leading
edge profile

M R AT 9K P A B A 0 T AR AR AR R 4R
H R 2% AR 23 B A AR A 7E B B LR BRI ORN AE 1Y
A48 T B e e R, B2 L A — A A
55 0 A 47 8 125 BT A Y I B 5 R R B AY I A F- 7
/N, IR e A e 1A A R P A5 A I 2RI 2%
Hh gl AT REN T w, & L A — AR 55
FH AR TG A A b B BE R R — 2 (LR 3) 0 X
B 5L BE PR IE AU & 45 2R AN 32 0 T AR B 5B o3 A L AR
R

R T UL B AR B4 L AR B L A
17 B0 22 35 e WU, 38 B /N e R B 2 R EOR 22RO,
W 4 fr7s o AR T o R O B Y A B B
TC I A AT RS VA L B0 T 0L AR 2 B
VI PR A, G A R A RS R el ARG o TR 1 S A
PR AT BT AT B 0 I R B G0 I £ A A R AR A
ANER , DI T UL R R 0 Y B S Al
SRBORZES N . LB P LK 29%~8%
V1 P PN 328 DA T A L 2 A 23, DT 5 4 8 1A RS
JBE H5e e A 8L 3 LR

201034-3



Fa43% Hisl i

/N 2022 4F

Legend

Profile by model approaching
______ Profile by mesh interpolation

Fitting range too big

Fig. 4 Results of leading edge local fitting of different

fitting ranges
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Fig. 5 Schematic of connecting the leading edge and the

rest part of an airfoil
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