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Visualized design of turbamachinery Using Bezier Spline
Y N M ing-xia, L UJ Qun-hui,—GU | Xingmin
(School of Jet Propulsion;
Beijing U niversity of A eronautics and A-stronauties, Beijing 100083, China)
Abstract: The profile design is-one of the-key tasks in the design of turbomachinery.

V isualized design of, the'profilewaspropitious to realize the local blade optimum directly and
efficiently. Based on Bezier theory,here a visualized oftw are using Open GL A Pl as graphic
development tool w as developed for 2D blade profile optimization The comparison betw een
the numerical results of pre-design and post-design show s that the stagnation pressure loss

ooefficient\ofmodified airfoil is significantly decreased It is indicated that the softw are can be
effectively applied to turbomachinery design
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Fig 2 Theflow diagran of turbomachinery design



158 21
23
2
21 sl |
Bezier , , ,
VisualC+ +. NET , )
. OpenGL
W indow s ) ,
, W indow s
, VisualC+ +. NET ,
SGI OpenGL , , ( 3"
,OpenGL ,
3
22 31 2]
S )
2 H
2 , ( 4 5 )
Jar 3 C NA CA

LN h{ BTl

4 NACA
Fig 4 Theoriginal blade shape

jip2vd Pl ik

B s
Y

MR A

BTG i
P 100k 673

L& 3
Y

5 NA CA
Fig 5 TheNACA blade shgpe after added

3 1
Fig 3 The flow diagram of ftw are design )
NACA )



1 : Bezier 159

0.07m, 26.4° NACA 0. 026 316, ,
, 0.4 42. 7%,
3 2 ) 1
NUM ECA (9 (10
, 0.04
NUM ECA IGG , 0.03
113( )365( )( 6 )
>~ 0.02
001 —a— ot
-- - - - 5k e i Y
o0 M Sdae =
0.00 0.02 0.04 0.06 0.08
X
8
Fig 8 The compared sketch map of blade shapes
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Fig 6 The sketchmap of calculated grid
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Fig 7 The adjusted interface using this oftw are ' '
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Fig 11 WhenM a= 0.5, the incidence characteristic
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Fig 12 WhenM a= 0. 6, the incidence characteristic
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Fig 13 W henM a= 0.7, the incidence characteristic
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Fig 14 _Under-+ 2 incidence, the total pressure loss

ooefficient versusM ‘ach numbers
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