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A Study on the characteristics of fluid-solid coupling behavior of the tanker-lorry
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ABSTRACT

In this study, the fluid-solid coupling(sloshing) behavior of the tanker-lorry during turning are investigated numerically. The ALE
numerical method is used as sloshing analysis algorithm and numerical simulation is conducted for the various fluid filling height,
25%, 50% and 75%. The forces for radial and vertical direction are calculated and compared for various fluid-filling heights. From
the analysis results, in case of 25% filling, the sloshing effect is the most highest.
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Table 1. Mechanical properties of the Acrylic and Water

Material Mechanical Property | Unit Value
Young's modulus (E) | GPa 205

Tank Poisson's ratio (v ) - 0.3
Density (p) kg/m® | 7850

Water Bulk modulus (K) GPa 2.07
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Shear viscosity 5! 1.131x107

| Density (p) kg/m® | 1000
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Fig. 3 Velocity history applied in sloshing analysis
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Fig. 4 Finite element model of the tanklorry

3. FH-2H AN A Z D}

8k AlZF 2.5sec 9} 5.0sec ol A
299 e Fig 5 o AAst &

to] ARBSFE §A 23HYY
2717k o] $UtE g gadd 5 o

p e
:o‘:".

oX X
fifo

ofn

2

-

g

2.55sec

5.0 sec

Fig. § Sloshing of the tanklorry for 50% water filling
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Fig. 6 Force due to sloshing of the tanklorry for 25%
water filling
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—e— Force in radial direction for 50% filling
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Fig. 7 Force due to sloshing of the tanklorry for 50%
water filling
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Fig. 8 Force due to sloshing of the tanklorry for 75%
water filling
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Fig. 9 Lateral force due to sloshing of the tanklorry for
varjous water filling
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Fig. 10 Vertical force due to sloshing of the tanklorry for
various water filling
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