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Sloshing Analysis in a Circular Tank using a Depth Averaged Flow model
in Generalized Curvilinear Moving Coordinate System
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In this study, the sloshing characteristics in a circular tank on an oscillation table are
investigated. Firstly, laboratory experiments were conducted under the various hydraulic
conditions, and the characteristics of water surface oscillation were examined. To simulate the
flow fields in experiments, a shallow water equation in generalized curvilinear moving
coordinate system was used, in which a pressure distribution was assumed to be hydrostatic,
and linear and nonlinear solutions were derived. In addition, a Boussinesq equation is also
applied. The sloshing characteristics obtained from the theoretical and numerical solutions
were verified by comparing with the experimental results.
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BKEZRE LIZES (Linear(HS)) |, SAENGEEE 2258
L7246 (Linear(Be)) OFMfR & EBRFER AR LI- S
DTHD. T, FKERRE LIES & $NENImREE %%
B U725 A OBRFAR OV CHEREYT 5. Boussinesq 12
AT, B d Lo, ERTERE: ShylL)
DEEBNEEND. T T, BEEL LTERTEE:=
0.125 (5=0.05m) &£=0375 (h=0.15m) DEEITHT
FERETT. Maehdl, SRKERZE LISEAITT, 3
IR AT R TTATREILV X 7338 T—EThHIDITN
L, SNELNGERE 288 LA, ERTER RE L
BT LTes o T, HR A R R TTATREIEAY N & <
o TNBZ EWNbn5s. T, B UK THEK

TURRODEER & & BIZSABENEEDREN KX 2, K
HEBREL Rl TH B EEZ OIS, 7B, &
WIFETIE, ffHD72% Boussinesq FHEN026) T DAL 1
HET B U THROEH 2T o528, R L8R
I U CRB AR RITTRTREMES B B L &2 b
72, ZORITONTIISEBRTT 2 LENH 5.

Eiz, BOKEZRIE LIZ5A, RUSNEISEELZE L
T35 ORISR L FERHER & DHBIC OV TEET S, £
BRIV, WK b DIEZ X - T 3 DIZHHE
L7z, FEREROERTRERE 150125, KTUN025 DA,
VX <3.0 O CHERELTE UI-BAE & i —3
LTWB0, ERTTR Fe=0375 (h=0.15m) DEAITIL,
FERRERIIFPREZAE Uik i L v K& 7ol
Z7RLTEY, Boussinesq HEERIZ L AFERIZIENTU
DIRETHHERSND. BT, JX =20 fBECRIF—K
LTWAZ Eishna.

PEDELELY, EF ARGV TRD L 5 7
ZENDNG. B, RSTTERANE L (£ £025), A0
ERTCAREEDY N EUVX <3.08BAITIE, BKERE
DEKFHTERIC L DR CHREEBHRT 5 LN T
5. —F, ERTABREEDY NS WVIEES T KT E
DR E VG E(e>025) I ISNENEE 2 £ 845 LB S
B, Fio, TRTARBEAKREVVY > 30884, AHF
FECOFRERTITEATES 0 TIa s, JEaERRIz i1
HIRDREREAMITE 2 Z L0, JEBAEDOREL £IE
FTHOUERDHD EEZLND.
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BRI, % Case TOAEDORTHIZIIZOWT, FERES
B LBIUAR, JERIUAR, BERRNTREROUBEAT S . RR
ZE-10~12 17T, EERTTRRSHEREL, HRTA
FEMEVX 2330 X 0/hEV Case03 (-10) T, #K
JEREDBAKHIERE BOTEEE, T SCoFTERIRB
TERREELEE L QDI L35 5. Boussinesq 12
XERVEES, B RIIERER L —BL WD
D, HRRORBIIETRE L BoT5. B-12 THA
BORENMELN TS, ZORITOWTH, 5%0
BRREREE Lizu.

—%, ERTEENKEL, BERTAREVX 7530
/& Case36 (X-12) 22D &, ERKEREORYT
FERCILEAMEIMEL, Boussinesq HHEROEHEARNTER
DOHPEFFERZHR L TS,

ERTTARES X PSRV S (Case08, -11) ,
IR, SRR QIR T Ty, ERER
E—EL TRV T I T, JERIAR & BERETRE S CfL
HOTHBRLS>TNDD, Case08 13/X BREVES
THY, BEARNT CIIEEREN R LOT <, Skt
THORHIT R E IMERRE Lz, £, FREARRNT
EAREFEOUWERDOEOPRERICEE L TCNDH EE2 LR
A%, BEktE, FROUEROEE OV, A%RE
L=V, —75, BRI, RN EEx BB
2 h, WERT 57280, RAAENE CTHDHL,
RIENAKE L R2-TRY, BRTE R

ARG T, BKERE CORERARTER S Boussinesq
e AV CRIE - JERVRRNT, BEfETRITY, K
TEERBREVGEITIISNEIERE 2 R T s 0B 2
L. 77, PR CIIIRRERMEET BT,
RIEDERRIZ 2> T LE DD, JEpiEEBRT5 2L
T, FROFEENERESN, AIRMEIC/RDZ 2RI L
2L, ERTAREEVY BREXVEES, IR, &
USIERRTE R X A IFERIEI IR R L W K& 2|
R LTRY, BREHRICHRT A Z B3 TERoT.
4%, EmEAMTCHEER U | R &1TH & &b
(2, R 2 RTTRNT R S, EERTTAIRE IR E
BEDOIREEMET OV TEZE LIV,

6. Bbyiz

ARRGE I, B YEEER COKGFEREPIET VE R,
EEs FORGKMER T v ZITOWTERE L. §iKk
JEARE THE/KFITER & Boussinesq HFHEERIZ X HHR
T « SR EHT 5 & & BT 21T, R
BLOWEAEToTe. FOREER, BERSTARERDS 3.0 X
DINSVWEEIBIZ RO, ERTTERAVNESWERITIE, §R
KEREDEAFHFRERIC LY ERERPFHTESZ
LER LT e, BROTRESKEVIEEITE, SaEin
WELPERTHVNEMEER U, 5%, 2 ook
DEBRERTDH T & T, BRTARBDIKEVIEED

BRSOV TR LTV

E i
Bi4ic, AIRARITT DIChizh, FRIEELIREEL
TLIEEWE LIHES A T2 v 7 A OBRRITIRS
LR U BT ET E7e, AR, T2, KmEfE
BUT BRI TRV R R LR - 5208, LiRTa
RIZHEERLET.
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