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Aerodynamic Redesign of a Centrifugal Compressor Impeller
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Abstract: Aerodynamic redesign-of an aero=engine centrifugal compressor impeller was
presented. Thegoal is to increase efficiency by more than two percents.- NUMECA Fine/ Tur—
bo was used as a\numerical tunnel to-énsure the design. Results show that the redesigned im—

peller successfully reached the'goal. The experiences accumulated in this procedure are useful

for similar impeller aerodynamic designs.

Key words: aerospace propulsion system; aero-engine; turbomachinery;

centrifugal compressor; aerodynamic design; numerical simulation

; N , cc 2% s:

: 2005- 01— 24; : 2005- 09- 07
(50376062)
(1963- ),

s



132 21

3, 131 ,

, , 17 :177 507,
, 1 + Y'<5
2
1.3
, p2= 28 000 Pa
2
1 +
Fig-1 Flow path of baseline impeller 5 *
, 2.1
s NU- ’
MECA '
1.1 ’
N-S ’
) Boldw in-Toom ax ’

3

2

3 L
Fig-2 3D computational mesh of baseline impeller Fig Flow path of baseline impeller

1.2
, Bezier

NUMECA AUTOGRID
H

Bezier

) 3,



133

1
2 2
b
3 4
2.2 0% ’
+ 2
2
2 K
2
b
2 2
2
2
b
100 P EREFECE 5
90 -k — > . . ,
f Fig-5 Redesign blade profile
80 7 N
& P, LESDEEREE
Q A —— Bk i
60 7 7 i TSR 23 it 2 1
| —— gorama ek
50 —— A 2
1
- I
40
k(] ==,
0 0.25 0.50 0.75 1.00
X
4
Fig.4 Distribution of metal angle of
redesign impeller 6
Krain Fig. 6 Redesign of impeller
- ( )
4 Bezier s
2
Bezier .
by (



21

134
1
Table 1 Comparison between baseline and redesign centrifugal impeller
by 3D computational results
A B (B- A)/A
/(kgls) 14.519 1 14. 85573 2.33%
(kg/s) 14.519 1 14.857 1 2.33%
3.843 1 3.8825 1.03%
0. 906 3 0.934 1
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