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Application of Improved Particle Swarm Optimization Algorithm in
Air Compressor Associated Controlling System

JI Li

( Department of electrical and Electronic Engineering, Zhejiang Institute of Mechanical & Electrical Engneering, Hangzhou 310053, China)

Abstract; In order to solve the energy-saving and emission-reduction, balanced dispatching and pressure variance in

pipe network, a multi-objective optimization scheduling model of air compressor associated controlling system was

presented, which used the particle swarm optimization based on the improved inertia weight. Using the grey relation in

grey theory as the fitness function of the improved algorithm, it optimized the air compressor’s power, the balance

scheduling and the pressure variance reduce in pipe network. The nonlinear dynamic inertia weight strategy improved the

algorithm’s global convergence ability, and increased the intelligence in the search process of the particle. The algorithm

was proved effectively by the technical transformation in a canning workshop.

Key words: multi-objective optimization; improved particle swarm optimization ( PSO ) algorithm; Grey Theory; air

compressor’s power ; balance scheduling ; pressure variance
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Table 1  Parameters of air compressor
R

B4 4 (im@%J) AU I/ MPa 2 FEALACE
ZIERL 9.8 0.89 0.18
2 FEHL2 8.7 0.87 0.20
ZJEHL3 12.2 0.69 0.19
ZIEHL 4 18.8 0.65 0.19
2 IEALS 12.2 0.69 0.20
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Table 2 Parameters of air compressor dispatch

I WIEHL ERFEHREY nEaE 25 AL
il 2 2 i) ) o N

BARB (KW - MPa™!) E20 FHf/h
ZEEHLL 2.0 84.2 0.3 43 000
S JEHL 2 1.5 63.2 0.3 45 000
25 JEAL 3 2.0 108.7 0.1 35 000
25 AL 4 2.5 169.2 0.2 43 000
25 JEHL 5 2.0 108.7 0.3 52 000
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Table 3 Results of object function

s Minf, /kW Maxf, Minf;/MPa
[UETRCRTS 381.2 9.68 0.038
P UGS 412.8 7.86 0. 065
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Figure 1  Piston electric current of 2# compressor
il 0.7 MPa 23 AL 3, B 5 7 Bdlai A an e 2
P S b, 2 EHL 3 JRJT 0. 64 ~0.70 MPa %

B, UG FELAE] T 0.06 MPa, HIEA 1 min J3) 1
W ARA S, BaRHZS FRAIL 3 X 7 AR o (B gk FH <o
1M1 28 FRALSOBA T BT B, U & B SRR IR TR 2%
M4

0. 70 MPaJE /7 £k

& 71/MPa

0_58 1 1 1 1 1 L
13:08  13:11 13:14 13:17 13:21 13:24  13:27

gl

B2 =EM3EHEE

Figure 2 Pressure curve of 3# compressor
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Figure 3 Average power of traditional control system
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Figure 4  Average power of syetem based on

improved particle swarm optimization algorithm
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