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Abstract: An optimization method based on the combination of wavelet neural networks
(WNN) and-Pareto-genetic algorithm was proposed, and was applied to the numerical optimi2
zation in internal flows. WNN is composed of input layer, hidden layer and output layer. It
replaces the commonly used Sigmoid activation function in back propagation (BP) neural net2
works by Morlet wavelet generating functions in hidden layer. Pareto genetic algorithm has
great global optimum ability and optimization efficiency. Generally, it can always gain uni2
formly2distributed Pareto optimal solution set. Typical algorithm examples indicate that this
algorithm can complete approaching and mapping of non2linear function quickly, efficiently

and accurately, with great generalization ability.
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Table 1 Experiment scheme of the algorithm
s D R L S A
A 1 1 1 1 1
B 1 2 2 2 2
C 2 1 1 2 2
D 2 2 2 1 1
E 3 1 2 1 2
F 3 2 1 2 1
G 4 1 2 2 1
H 4 2 1 1 2
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Table 2 Thrust and pressure difference calculated by flow field

e PR EMRAWED D% (Sp = Al x O A x 5 G

B pi/Pa p»/ Pa pi- p2) /Pa WM £, /N WM £, /N F/N
A 136325 119693 16 632 - 65.9 5477.4 5411.5
B 155484 131223 24261 - 5.7 4224.6 4218.9
C 147018 119447 27571 - 318.7 3614.2 3295.5
D 142375 118726 23 649 71. 6 5327.4 5255. 8
E 145663 134 587 11076 - 205.1 1487.9 1282. 8
F 159720 123171 36 549 - 128.3 3347.3 3219.0
G 142489 115257 27232 - 283.4 5198.8 4915. 4
H 126297 115273 11024 - 1838.8 2860. 1 1021.3




11

LRI S — Rl NP 22 W 4 B AR SR S A DA T 1959

L=0.0195m, S=0.005m, A= 12.5b; F|fHix4l
K A B T SCHRE 202217 H (I FE, Xk FH N R
TR TR I I AT N2S TR ) Bl v 5, O
VAR E D) 225 GBS T3 3. B4R, /D
PR IO 5 W S+ A, 4
WL B4 4 T I I R U e
JIT A1) 1) 5 R S 2 A A ]
3 WNN

Table 3 Comparison between WNN prediction and

flow computations
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