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Particle swarm optimization of pressure reducing regulator
based on uniform design
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Abstract: The pressure reducing regulator which was the key point of turbo-pump gas-
sealed decompressing experiment system was optimized by PSO (particle swarm optimiza-
tion). Uniform design was used twice before the optimization for the sake of reducing com-
puting quantity. The structure parameters of pressure reducing regulator were optimized to
obtain steady outlet pressure meeting engineering requirement. The result indicates that the
range of variables was compressed availably through twice of the uniform design. Compared
with initial point, the swing of outlet pressure decreases obviously according with engineer-

ing design.
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Sketch map of experimental system

Fig. 2
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Fig. 3 Converse unloading pressure reducing

regulator with diaphragm
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1 10 5
Table 1 Uniform design with 5 factors and 10 levels
1 2 3 4 5
1 2 4 5 8
2 4 8 10 5
3 6 1 4 2
4 8 5 9 10
5 10 9 3 7
6 1 2 8 4
7 3 6 2 1
8 5 10 7 9
9 7 3 1 6
10 9 7 6 3

, .5 4

4

Table 4 Final scale of variables

d/mm [1.45,1.55]
L,/mm [16.350,19. 836
L,/mm [14.896,15.534]

M/kg [0.0448,0.0551]

A/107 s [1.7,1.9]

2

Table 2 Variable range of eliminating

dimensional affection

5 4

Table 5 Parameters of four conditions

d/mm [0.20,1.20]
L,/mm [3.3060,33.060]
L,/mm [2.2180,22.180]

M/kg [0.8220,8.220]
s [1.0,5.0]
3

Table 3 Variable range after the first

experiment design

d/mm [0.900,1.50]
L,/mm [14.877,18.183]
L,/mm [14.417,16.635]
M/kg [4.5210,6.1650]
Als [1.6.2.0JU[4.3.4.8]
3 2
3, 1,
10 A s
4
2 , 4

10 s

Original First Second PSO
design DOE DOE design
d/mm 1.0 1. 19 1.5 1.585
L,/mm 33.06 30. 24 18.11 17. 88
L,/mm 21.28 15.53 15.91 17.54
M/kg 0.0822 0.0493 0.0543 0.0428
A/107"s 4 1. 88 1. 80 1.6
A 26.408 1. 474 0.378 0.0545
5 s
5 6
N 5
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Fig. 5 Response curves of inlet and outlet pressure

with original design
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