Exercise 8 — Sloshing under gravity loading

Rigid box

/

Structured mesh
Cell size: 1 mm

Liquid Gas
1 000 kg.m™3 1 kg.m"3
Hydrostatic pressure 1 bar

91

Geometric data:

Square region occupied by liquid, falls down by gravity within arigid container. The
mesh is made of 160 x 200 elements.

Boundary conditions:

Rigid boundary.

L oading conditions:

Gravity.

Materias

The various fluids are modelled by the ADCR material model: this material models a
mixture of gases and liquids.

SLO01
This solution uses a coarse mesh without anti-diffusion.
The mesh generation fileis:

opti echo 1; ©3 = p2 d nx p3;

opti dime 2 elem qua4; c4 = p3 d ny po;

opti sauv form 'slo0l.msh'; *

opti trac psc ftra 'slo0l mesh.ps'; flui = dall cl 2 c3 c4 plan
p0 =0 0; blox = c2 et c4;

pl =2 0; bloy = cl et c3;

p2 =2 1.6 *

p3 =0 1.6; mesh = flui et blox et bloy
* tass mesh noop;

nx = 200; sauv form mesh;

ny = 160 *

* trac qual mesh;
€1 = po d nx pl; p
c2 = pl d ny p2; fin;

Theinput fileis:

SLO0L ADCR RONA 1000. CNA 1500. PNA 1.ES PSAT 1.E4 ROSAT 0.1
ECHO ROBU 1. GBU 1.4 PBU 1.ES NBU 1.4
ICONV win ROAR 1. GAR 1.4 PARG 1.ES PREF 1.ES
CAST mesh BETA 5E-3 PTOT 1.ES
DPLA EULE CAR 0. CBU 1.
GEOM CAR1 flui TERM LECT gazz TERM
COMP GROU 2 'liqu' LECT flui TERM COND BOX X0 0 YO 0 DX 1 DY 1.4 LINK COUP BLOQ 1 LECT blox TERM
'gazz' LECT flui DIFF liqu TERM BLOQ 2 LECT bloy TERM
COUL bleu LECT liqu TERM CHAR CONS GRAV 0 -9.81 LECT flui TERM
turg LECT gazz TERM ECRI VITE TFRE 1.E-1 NOPO NOEL
MATE ADCR RONA 1000. CNA 1500. PNA 1.E5 PSAT 1.E4 ROSAT 0.1 FICH ALIC TFRE 1.E-2
ROBU 1. GBU 1.4 PBU 1.ES NBU 1.4 OPTI PAS AUTO CSTA 0.5 AMOR QUAD 4. DPLG
ROAR 1. GAR 1.4 PARG 1.ES PREF 1.ES LOG 1
BETA 5E-3 PTOT 1.ES5 CALC TINI 0. TFIN 5.0

CAR 0. CBU 0. FIN
LECT liqu TERM



The computed densities at some selected instants are shown below:

SLO01
TIME: 0.00000E+00 STEP: O

.ODE+Q0
03E+00
[N/A]

SLO01
TIME: 5.00002E-01 STEP: 173469

- 6.00E+00
MIN:+9.31F-01
Ecro 2 [N/A]

t=05s

t=0

TIME: 1.00000E+00 STEP: 346821

LO0E+00
01E+00
[N/A]

SLO04
TIME: 1.50000E+00 STEP: 520075

L00E+00
L01E+00
[N/AT

t=15s

t=10s

TIME: 2.00000E+00 STEP: 693323

.O0E+00
.02E+00
[N/A]

t=20s

SLO04

TIME: 2.90000E+Q0 STEP: 866541

L00E+00
02E+00
[N/AT

t=25s




