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Fig. 1 2D model of rectangular tank with horizontal oscillation
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Fig. 2 Multiple domains of flow field in tank
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Fig. 3 Sketch of source collocation
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Fig.5 Comparison of experiment and calculation for free surfaces at tank wall with porosity girder
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Tab.1 Particulars of Shinkais sloshing experiment
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Comparison of free surface at wall of tank with girders in various heights and porosity coefficients

£ % 3Lk (References) :

(1]

(2]

[3]

(4]

(5]

L6]

A Shinkai. S Yamaguchi, E Shintaku, S Iwamoto.
Numerical analysis of liquid sloshing in a rectangular
tank with baffle plates(in Japanese) [J]. The Soc. of
Nawv. Arch. of West Japan,1987,78.173-187;1987,
79:141-154.

Faltinsen O M. A numerical nonlinear method of
sloshing in tanks with two-dimensional flow[]J]. J.
Ship Res. , 1978,22:193-202.

Renchuan Zhu, Kimio Saito. Multiple domain bound-
ary element method applied to fluid motions in a tank
with internal structure[J]. Jowrnal of the Society of
Nawal Architects of Japans 2000,188:135-141.
Miao Guo-ping. Hydrodynamic loads on oil storage
tanks with interior sm-porous barriers under earth-
quakes[J]. Journal of Hydrodynamics, 2001, Ser.
B,13(1) . 1-7.

Miao Guo-ping, H Ishida, T Saitoh, K Kurosaki.
Analytical solutions for the sloshing loadingon circu-
lar cylindrical liquid tanks with interior semi2porous
barriers[J]. Jouwrnal of Hydrodynamics, 2001, Ser.
B,13(2) :32-39.

Nishino H. Ohta K. Fujita K. Vibration analysis of



%54 T 1, % WA 5 A TR YRR W IR R SR 9 B B AR 765

the structure in contact with fluid by use of the thin [7] MS Longuet-higgins,C D Cokelet. The deformation of
plate boundary element method (in Japanese)[J]. J. steep surface waves on water,a numerical method of
Soc. of Nav. Arch. of Japan, 1999,184. 401-408. computation[ J]. Proc. R. Soc. Lond,1976, A350:1-26.

Time domain simulation of sloshing in liquid tank with porosity girder

HE Zhao, ZHU Ren-chuan®, FAN Ju, MIAO Guo-ping
(School of Naval Architecture, Ocean &. Civil Engineering, State Key Laboratory of

Ocean Engineering of China, Shanghai Jiaotong University, Shanghai 200240, China)

Abstract: The nonlinear sloshing in liquid tank with porosity girder is successfully simulated in time do-
main by multiple domain boundary element method. The simulation results agree well with that of refer-
enced cases with impermeable girder or without girder. The natural frequency of the liquid tank with po-
rosity girder changes while the porosity coefficient of the fitted girder varies. The free surface is effec-

tively influenced by the porosity coefficient of girder.

Key words: multiple boundary element method; sloshing; girder with porosity; time domain; nonlinear
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High reynolds number cavity acoustic numerical simulation using DES

CHEN Long®, WU Yi-zhao, XIA Jian

(School of Aeronautics and Astronautics, Nanjing University of Aeronautics and Astronautics,s Nanjing 210016, China)

Abstract: The three dimensional supersonic cavity numerical simulation method and program using SA-
DES, SST-DES are developed. Hybrid grid finite volume method is used to solve unsteady flow fields,
and the dual time stepping method based on LU-SGS implicit scheme is used in temporal discretization.
Wall function including compressibility is used for reduce the viscous grid points number near wall
boundary when high Reynolds number numerical simulation. The result about vorticity and pressure
fluctuating using one-equation SA-DES and two-equations SST-DES are compared. Analyze the pressure
fluctuating and sound pressure level spectra from numerical simulation. Sound pressure level spectra

from numerical simulation is agree well with other researchers result and experimental data.

Key words: CFD; unsteady; cavity; DES; high Reynolds number



