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THE DIRECT NUMERICAL SIMULATION OF LARGE AMPLITUDE STANDING WAVES
USING THE BOUNDARY ELEMENT METHOD
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In this paper, two-dimensional large amplitude standing waves are simulated using the
Boundary Element Method (BEM). We start from a very small amplitude standing wave.
Then, the rectangular vessel containing the fluid is oscillated intermittently in the vertical
direction in order to increase the amplitude of the wave. When the vessel stops to oscillate,
standing waves are observed. Thus, a large amplitude standing wave whose peak crest
acceleration is about 80% of that of the gravity is observed numerically. Also, it is found
that regridding and a careful handling of the numerical differential scheme at the end of
the free surface are necessary.
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Fig.2 Time history of the amplitude of the surface 7(0, t) for

the initial amplitude of the surface (z,0) = 0.3 cos(z).
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Fig. 3 Time history of Ac when the initial amplitude of the

surface n(z,0) is equation (14) with A =0.5.
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observed in section 9.
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using the differential scheme (9)~ (13) and not using the re-
gridding method (noregrid), and when using equations (10),
(12) instead of equations (11), (13) respectively in the dif-

ferential scheme and the regridding method (failure).

regrid & noregrid & % lX % & noregrid 0 5 0 ik o [ 5
KRERDSDHPHTWE I EH SN2, F7, noregrid D
BRERD EHEPBEOTERIEPLTHBI LY SN2
(77 70BIFRASEHAME) . Lo TRENKE VKT,
BEDBRENLEL 5D S, £72, regrid & failure L % It
X2 & failure DFDEOWIKIZERKO L DAHT WA S
ENRHB. THIBES =20 -1 OREMSTEREY

1ar S e
S T
/ e
12} /
1 },"
K
/
Z o8} LS |
£ S
0.6 | |
04 failure
i feg:(;g ....... -~
02} noregrid -
0 1 L R | . .
o} 100 200 300 400 500 600 700
step

Fig. 7 Number of computational time steps vs time ¢[s]. The
axis of abscissas represents computational time steps when
simulating Fig. 6 and the axis of ordinates represents time
t[s]. They show three cases, namely when using the differ-
ential scheme (9)~(13) and the regridding method (regrid),
when using the differential scheme (9)~(13) and not using
the regridding method (noregrid), and when using equations
(10), (12) instead of equations (11), (13) respectively in the
differential scheme and the regridding method (failure).

8. AREEZEOEKS IaL—Yarik

BEM-% R L 2 KIREEEBOEES IaL - avn
EOOHFEEHBT L. £, BLLAMMREOEELRL
MMEBE T 2. RIC—ERHMN, #EGEFEICMET 5.
KiZ, LES KB RD 5. 20%BUY—EBMINEL T
LV, CRIZELMBE RO 5. L EOMH L MIEL &Y.
F. IMRE T2 LHEORIBIERE (L 2. &9 LTKRERED
EEHEEBREL /2. -

MRD FEZ 2V TS, HEO MR EE o[l/s] & 5
. DL 2 MIRIHE 20(1/s) TERTEFMICIRI S 2 L
DIREHKRES 2D, T, MRET2 LWV &R, #iE
ELIIBHTIEERPS DL, HHMHEE g = 9.8[m/s?)
ERMEILERAZLLAMBTH 2. L>TKMETIE, W
ROMUIANN X — 4 FEX PO EHIERE g(m/s®] 2 EXIM
Bc

9(t) = g + d(2w)? sin(2wt) (m/s?) (15)



DEHNCLTMEERRAL 2. 2 T dm) 3RO REE:
R®T.

9. YIalL—Ya &R
KIRIBEEEFR 5 FTOREE 5 BFIZH) T Table. 1
iCEedr. SITHwidIHRN /YT A—4 T, Th¥h
RN IR, ARBBRERT. T, A REEBEOBICH
BErmanGHAAMEEDOBAMEFEIIH T, wid
EEBED BRI, energy FERTLENEEHENT F
N¥—%ET. CCTCREDEDIAINF—EUTOLHI
EXTS.
g [ 1

2 [ razss /r ¢z—ﬁdr (kg m?/s?.  (16)

EATAESNEIIVF IS E B 2HOBERTILOFH
it oTHETA. 37, w REOREIBKICE o7BF
HEFE,REL, TOBMMETE 2V oPKRD, Eh
60¥m%tothfw=%;lbiwfw6.%l&%?
1181k L 7: A = 0.005 @ Penny & Price D ETEifk % $ALH
L. BABBTINRICEoTVADIREIZT 5 LR
LTVWADIENBRETAL-DTHS. Sz iEoi
HOMBEELOND. E5REBT | PIS(L>2TVS
DI, EOBREHNKE L L BIZONTIRERANTH12HT
»5.

Table 1 Comparison of some physical values of the observed
standing waves.
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energy | 0.017 | 0.064 0.29 0.53 —
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