B4 i3 L RN S 1 L /S Vol.14 No.3
20194F 6 H Chinese Journal of Ship Research Jun. 2019

[ 2& B & 3k - hitp:/kns.cnki.net/kems/detail/42.1755.TJ.20190320.1606.003.html BAFIMEE : www.ship-research.com

SIS 2, TR MPS J5 A0, = 4R IR HE Wie 5% 5 01D 1. b A F 9T, 2019, 14(3) : 116-121.
Tian X, Wan D C. Simulation of sloshing in three—dimensional cylindrical tank by MPS method[ J]. Chinese Journal of
Ship Research,2019,14(3):116-121.

MPS Jj {5 B0 = 4E WA TS i e 38 15 [ et

Eﬂg 1,2,3 ﬁ?ﬁ;ﬁ*lﬂﬁ

| bRk ¥ AR G AT RE R, ki 200240
2 bW REAY HHETREREALRE, L 200240
3% H AR 5 RIS TT R AL B0, L3 200240

o E: (R ] B THIRAESR A MRS T, MR XA 535 A 152 0 46 8% 2 kBT B aU (MPS)
J7 35T KCE B AT WA 58 5 0 [ & sk ] 55 TGk 19 MPS J5 1 il GPU IR AT sk He R | SR ¥ H £ &
1) JC A% L 32 SR A 2 MPSGPU—-SITU o7 FH 31— 4 [ A: TR WA 5235 IRl b o 1508, B AT A TR 30U, T J3 sl A %
A — B 1A AR I ) S IR R A TR o SR T TR LA L A TS [R) BB TR 9 Se Y A IR h m
FAE 1.2 He RSP E5 3 5 5000 25 R aEAT X0 L o fie ), 76 b il b A 48LA W) 380 Rl A0 238 N Y AE i B35 32 8 .
[ &R ] Z5R BoR, MPSGPU-SITU 3K fif 5 8 1% %5 - M ASE 400 150 A T2 Y0R8 DY 190 Y00 S35 I 42, b B 288 i it e o143
WRESZ 75 G AT A TE [ A IR BT I, S35 IR T 43 R A, 2107 2 T A AR T, S8 9 e AR 55 AR <2 )
A it 2 RN S [ 53 ) TSR ZE L AR % o B AT TR WAe n i R RS 5

KPR MR BRI ; Bk 1F R Jr ik ; MPSGPU-SITU 3K fif &

FES S U663.85 XERAR RS A DOI:10.19693/j.issn.1673-3185. 01282

Simulation of sloshing in three—dimensional cylindrical tank by MPS method

Tian Xin'*?, Wan Decheng™*’
1 School of Naval Architecture, Ocean and Civil Engineering, Shanghai Jiao Tong University,
Shanghai 200240, China
2 State Key Laboratory of Ocean Engineering, Shanghai Jiao Tong University, Shanghai 200240, China
3 Collaborative Innovation Center for Advanced Ship and Deep—-Sea Exploration, Shanghai 200240, China

Abstract: [Objectives] This paper applies Moving Particle Semi~implicit (MPS) method to solve the
sloshing problem of horizontal cylindrical tank, so as to study the influence of excitation frequency on
sloshing phenomenon under single freedom degree sloshing excitation. [ Methods ] Based on the improved
MPS method and GPU parallel acceleration technology, our group developed the meshless particle method
solver MPSGPU-SJTU and applied the solver to the sloshing problem in a three—dimensional cylindrical
tank. Firstly, the model is verified and the sloshing phenomenon is simulated when the excitation
frequency is the first order natural frequency. Based on this, the sloshing phenomenon under different
excitation frequencies is calculated. The simulated excitation frequency of 1.2 Hz is compared to the test
results. Finally, the sloshing movement of cylindrical tank is simulated under different excitation
frequencies. [ Results] The results show that MPSGPU-SJTU solver can excellently simulate the liquid
sloshing phenomenon in the cylindrical tank, and can also accurately calculate the force on the tank.
When the excitation frequency is near the natural frequency, the sloshing phenomenon is very severe.
When the excitation frequency is far from the natural frequency, the sloshing will weaken rapidly and the
force on the tank will decrease rapidly. [ Conclusions] The simulation results can provide valuable
reference for the design and application of cylindrical tanks.
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