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Evolutionary Optimization Design Technique for Control of Solid-Fluid Coupled Force

H. S. Kim(Graduate School, Mecha. Design Eng. Dept. CNU), Y. S. Lee(Mecha. Design Eng. Dept. CNU))

ABSTRACT

In this study, optimization design technique for control of solid-fluid coupled force (sloshing) using
evolutionary method is suggested. Artificial neural networks(ANN) and genetic algorithm(GA) is employed as
evolutionary optimization method. The ANN is used to analysis of the:sloshing and the genetic algorithm is
adopted as an optimization algorithm. In the creation of ANN learning data, the design of experiments is adopted
to higher performance of the ANN learning using minimum learning data and ALE(Arbitrary Lagrangian
Eulerian) numerical method is used to obtain the sloshing analysis results. The proposed optimization technique
is applied to the minimization of sloshing of the water in the tank lorry with baffles under 2 second lane change.

Key Words : Evolutionary optimization technique(X 32 # A 3}), Solid-fluid coupled force(A-f-3 A3,
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Fig. 1 Flow chart of sloshing reduction optimization using
ANN and GA
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Fig. 2 Analysis model of the tank lorry

Table 1 Dimension of the tank lorry

Type of a car 2 Axis S Oil Tank
Length (/,;) 1,700 fmm]
Length (/,5) 470 [mm]
Width (w,) 1,700 [mm]}
Tank Height () 880 [mm]
Thickness 5 [mm}
Loadnvg 2,550 [kef]
Capacity
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Minimize f(x),

J(x) = Maximum transverse moment of the tank lorry
induced by sloshing

Subject to
Xy SX SX Xy X, SXys Xy SX3 50X,
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1) Real coded GA

2) Selection method = Roulette wheel selection,
3) Crossover rate = (.8,

4) Mutation rate = Dynamic mutation, 0.05

5) Generation number = 300

6) Population size=20
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Table 2 Optimization results for the sloshing minimization
of the tank lorry under 2-second lane change

Optimized baffle length, x, 1284.4 mm
Optimized baffle width, X, 440 mm
Optimized baffle installation interval, x, 340 mm
Optimum value, f(x) 0.113
Optimum value by ALE analysis for the 0.120
optimized baffle design

* : Transverse moment reduced by sloshing = x 10° [N-m]
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Fig. 3 Transverse moment of the tank lorry without/with
optimized baftle under 2-second lane change

(a) Without baffie

(b) With optimized baffle

Fig. 4 Water flow in the tank lorry without/with optimized
baffle under 2-second lane change
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