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M ulti-objective Parameter Mixing Optimization of Dry
| ce Cleaning for Navigation Aids Lamps
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ABSTRACT: The dry ice cleaning technology is used to automatically clean the navigation aid lamps and the cleaning
parameters are optimized by multi-objective mixing. Firstly, taking cleanliness as the evaluation index, the single variable
control method is used to conduct experiments, analyze the influence of cleaning process parameters, and obtain the optimal
range of parameters such as cleaning distance, angle, flow rate, and time; In order to improve the cleanliness, save cleaning raw
materials, reduce the wear degree of luminous port, and improve the cleaning efficiency, a multi-objective parameter
optimization model was established. Taking the cleaning parameters as decision variables, the GA-SA hybrid agorithm was
used to solve the optimization parameters; Finaly, experiments are carried out to verify the sub-objective optimization results
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under the set weights. The experimental results show that when only the objective of cleanliness is considered, the cleaning

distance ranges is 8.5~12 cm, the cleaning angle ranges is 70°~83°, the cleaning flow range is 0.6 L/min and above, and the

cleaning time range is 2 s and above; By solving the multi-objective optimization model, the combination of cleaning process
parameters is obtained, the distance is 10.801 7 cm, the angle is 77.459 5°, the flow rate is0.630 1 L/min, and the time is2.207 0 s.
Compared with the traditional cleaning method of navigation aids lamps, the combination of process parameters obtained by

multi-objective parameters mixed optimization of dry ice cleaning can achieve the optimal solution of saving cleaning raw

materials, reducing the wear degree of luminous port, improving the cleaning efficiency and achieving the desired effect on the

premise of ensuring the cleanliness, which solves the problems of time-consuming, labor-consuming and high cost of manual

cleaning.

KEY WORDS: navigation aids lamps; dry ice cleaning; multi objective model; parameter optimization; genetic algorithm;

simulated annealing algorithm
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Tab.1 Comparison of cleaning methods

Cleaning method Advantage Shortcoming
Blade scraping Effectively Scratch the surface
remove the .
method of the luminous port
rubber layer
Effective Secondary pollution
Carbonate absorption of and corrosion
cleaning method  grease and low of luminous port
cost glass
High pressure Waste water
gh pre No secondary resources and
water jet .
pollution damage the

cleaning method )
luminous port

Sand blasting ngh. cleaning Dust and debris
. efficiency and -
cleaning method discharge
low cost

Ultrasonic Good cleaning
decontamination effect

Harsh cleaning
conditions
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Tab.2 Process parameter factor level table

Level Distancelcm Angle/(°) Flow/(L-min™) Time/s

1 7 55 0.5 14
2 8 60 0.54 16
3 9 65 0.58 18
4 10 70 0.62 2

5 11 75 0.66 2.2
6 12 80 0.7 24
7 13 85 0.74 2.6
8 14 90 0.78 2.8
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Fig.3 Relationship between angle and cleanliness
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Tab.4 Optimization results under different weights
L C 0 R T
Number Population size d o q t Foi a 7 e f
1 20 109743 745280 06012 21125 09250 0.6031 0.7455 0.7816 0.698 7
2 50 10.3644 742084 0.6014 21217 0.9250 06059 0.7446 0.7850 0.697 4
3 80 104812 746793 06023 21248 09250 06077 0.7474 0.7862 0.6959
4 20 9.6978 788518 0.6218 21545 09411 06361 0.7849 0.7972 0.7739
5 20 96687 770016 0.6152 21801 09425 0.6368 0.7712 0.8066 0.7797
6 20 99092 788016 06086 21524 0.9450 0.6220 0.7681 0.796 4 0.816 1
7 20 10.8017 774595 0.6301 22070 0.9755 06603 07913 0.8166 0.936 6
8 20 95024 747595 0.6526 24005 0.9805 07438 0.8101 0.8882 1.0828
9 20 111732 727596 06163 25064 09853 0.7335 0.7573 0.9274 1.101 8
10 20 11.0924 746007 06196 24085 09820 0.7086 0.7686 0.8911 11125
11 20 10.6105 76.8953 06037 22550 09963 06464 0.7565 0.8344 14737
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