15 1 Vol. 15
2000 1 Journal of Aerospace Power Jan

No.1
2000

: 1000-8055 (2000) 01-0047-04

( , 710049)
:TP302.1 A
1
BP , ,
( CFD :
, Jan%n 1 »[2]
[2.3] ’
BP ,
N- S
(1] )
(NN) ’
4 7] !
:1999- 02- 22 : 1999- 06- 14

(1961- ),



48 15
, 20
2 , 20 5
, 15
, 21
1 1
: Q= 520m?/ :
min, pin= 98000 Pa, tin = ,
20 pour= 220000 Pa, w
= 2980 r/min ,
D .= 1180 mm, 4 ,
B 2= 44mm, 1= - 52.3° :
Beo= - 26.7° N = 24, th= “ 12-h1-h»-10”
8mm 7 ) 12 , 10
( 12
12 , 10
0.5 ( )
0.4 ’
g %3 “ 12-h1-h2-12”
e
0.2
0.1
6 0.1 0.3, 0.5 ;
Z/m , h1, h2, h'1, h2 8]
1 1
[h1, h2] [hl,hé],
4 24 5
( 1 J=4 )
, BP
p
CFD ) ]
En= >, (- 0n)° (1)
i=1
CFD ti | ] Oi
,m 30,
, S: 0.8, 0.02,
( Euler N- S M atlab ,
) 586PC
CFD 3, 20
[0, 1] , 10 ,



49

[ h1, h2]= [10, 18],

22
: (1)
m wi(i=1, ,m)
, W= Wi Wi, Whn)
m (2
) ) 3
2 W = (Wl,
Wa) W = W1, Wi, ,Wm)
2 :0= (o1, ,0i, ,0n)
P= (p1, ,pi ,pn)
Wi 0
Oi = .
W i 1
o Wi 0
Pi= W i 1
- U niform M utation), W= (wa,
JWm), Wi ,
(LD,uD), W= (W,
L Wi+ (t,UD- Wi)
W), T wie (wi- LD)
(t )
(t,y) (o0, y)
t , 0
t YW i
) ) t
(ty) ;
(tty)=y* (1- r[l % "
r [0,1] T
b , 2
50, 0.5,

0.3

[h1, hz2]= [12, 16]

k m
E= 30> (- o) 3
p=1i=1
M atlab
E< 0.3( Ep,< Q02
586PC 6
5
) Er,< 0.04
21
3 4 5
0.7
Q",
, Wi, EO'S-
0.3 2 f N .
0 0.2 . 0.4 0.6 0.8 1.0
HEHE /m
2
[}
0.1
S
b — Q.
(Non 3 0-3
D
JW i, S —0.5
&
, —0.7
YWi! 1
3
o
~—
yWii E
(2
4
w ,Ue
y m
k ]



50 15

BP (D)
, : ; (2)
CFD

(3) : :

) CFD
5 )
140;

1 > , .
[J]. 11999, 14(1): 39- 43

2 AJansen W, Kirschner A M. Impeller design method for Cen-

trifugal compresor[R].NA SA SP304, 1975
3 . M1
10 , 1991

4—Fan-X, Herbert T, Haritonidis J H. Transition Control with
N euralN etworks[C]. A IAA PgerNa 95 0674,A IAA 33rd
A erogpace SciencesM eeting, January 9- 12, 1995
6 BP 5 Rodi P E Three- Dimensional Hyperbolic Grid Generation
U sing Neural Network Controlled Government Equations
[C] AIAA Paper Na 96- 0028,A IAA 34th A erogpace Sci-
,BP encesM eeting, Reno, N evada, January 15- 18, 1996
6 Prasanth R K,W hitaker K W. N euromorphic A pproach to In-
! ! verse Problams in A erodynanics[J]. A IAA Journal, June,
1995, 13(6): 1150- 1152
7 RaiM M ,M adavanN K. Application of A rtificial N eural N et-
works to the Design of Turbomachinery A irfoils[C]. A IAA

3 Pgper No 98- 1003,A IAA 36th A erogace SciencesM eeting
& Exhibit, Reno, N evada, January 12- 15, 1998
8 . , . M1
, 1998
( )

Im peller Inver se Design by Neural Networks Coupled
with Genetic A lgor ithm s
Pan Huiyuan, Xi Guang, W ang Shangjin
(X "an Jiaotong U niversity, Xi'an 710049, China)

Abstract: A study on application of neural networks to 0lving an inverse design of a centrifugal
compresor mpeller has been conducted T he feedforw ard neural networksw ere established by means
of evolving and training w ith genetic algorithm s for a real mpeller inverse design, and then used to
predict the blade profile when the velocity distribution on its surface is given N umerical simulation
show s that the neural networks can successfully yield the desired blade profile
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