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1960 ALY O]=t Los Alamos LabOj|A| Xt S8 ™ AL A| =
VOF method %HA| (B.Nichols, C.W.Hirt)

"N FLow-3p

4
4
€ 19804 Flow Science A &! (C.W.Hirt)
€ 19854 Version 1.0 Release

4

o Xl| Version 10.0.2 Release

v B4
¢ MA %X VOF, FAVOR method 72 8l M &
¢ XgEWH EXY S1o HEtdeoz HY
¢ 7|H|-HK|, DM|-HA| interaction s 7| s EME
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FLOW-3D® Worldwide Network

« Canada « Germany

* Midwestern.: - * Russia

U.S.
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FLOW-3D®'s Main Application Areas

The same solver for all applications!

Water &

Metal Casting Inkjets Environmental
Eengineering

=

Coating Marine MEMS

Consumer Products
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FLOW-3D® Applications Worldwide

m Casting

" Ink Jets
Coating
Hydraulics

% MEMS
Aerospace

® Manufacturing

® Other
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FLOW-3D® 9| 41/d

00

*  Pre-processor (HX2| 7|5)
€ GUI, Text mode

€ Initial condition, boundary condition, mesh generation, physical option, ...

€ CAD interface

4

%  Solver
¢* it
€ Solver monitoring

4 User subroutine =t

€ Single & Double precision version, Parallel processing version

4

L)

> Post-processor (X 2| 7|5)

D)

€ Animation, 3D, 2D, graph, ASCI], ...

€ Post o280 interface

4

L)

* Hardware
€ PC, Unix, Super computer, ...

HEQUX|L|0|1E O AE|0}O|C&D 1
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222 A2 : Pre processing

@ Flow Over A Weir - FLOW/-2D - [Meshing & Geomet E‘E‘Q
&8 Editing Multi-Block Gravity Filling - FLOW-3D == ® Lkl 2
File Diagnostics Preference  Physics  Utilities  Simulate  Materials  Help
— Editing Simulation: Multi-Block Gravity Filling Navigator Model Setup | Simulation | Analyze | Display 1
Simulation Input File: C:Mow3div. 4/examples/Multi-Block_Gravity_Filling/prepin Multi-Block_Gravity_Filling ] General I Physics | Fluids | Meshing & Geometry | Output I Numnerics |
Workspace Name Default Workspace Search for! - Find E Tools Wiew Mesh Subcomponent
4 Geometry ( AA X ELINYT F ALY 2.
*’l Search | > Global EEEEESERRE] —
> Compenent 1: weir [ ] D Transparency {i} Light Tii M T:E )—- \@| : |Bc
. - . > Solidified Fluid Region e —
Check Syntaxl Syntax errors: 0 Unexpected items: 0 © Mesh - Cartesian
> Baffles
| Three-block calculation of a filling process sl Springs and Ropes
&Xput b Initial
remark='overall control parameters', Mass Momentum Sources
twfin=10., delt=0.001, remark='set finish time, inital dc', Valves e
itb=1, iwsh=1, remark="free surface tracking, wall shear', I History Probes
_ Sampling Velumes
gz=-%80., _ > Render Space
ifin=2,

iedt=2, pltfrc=0.1,
ifwisc=1,
£
slimits |
!
&props

rhof=2.5, mul=0.05,
!

>
—

Define mesh and bc for mesh block number 1
&bcdata |
wt=5, pbot(l, €)=25000., ipbctp(6)=1,

!

&mesh
nxcelt=10,
px(l)=-2., pr(2)=2., |
nycelt=2,
py(1)=0.0, pv(2)=1.0,

z
Y
- hd |<x
< . 13

OK I Cancel |

| Mode (X HX})

Text Mode (& X}

)
C
)
o

- Q3 IR KT S0l o3 MLt o o - 2412 U3 AIAY YL 24 DB
- case studyA| batch mode (=X}& Aldl) 715 -YM O TIHE HHA| Q=X E 2
S7)E U T BAE S M oY - ZHE 2.2 Tt option MEY

HMEAX|L|0{1E O AE|OIO|C&D 12 www.stikorea.co.kr
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o retor_c1250_ m500_i300_v2 Restart - FLOW-3D - [€

File Diagnostics Preference Physics Utilities Simulate Materials  Help
[ Mavigator | Model Setup | Sirmulation | Analyze | Display ]
[ Warnings & Errors | [ Fiestart imes | H [ Staws | [ Restartdata | [ History data | H Runtime Options H Resume
Stability limit & dt [ . .
Time-step size Stability limit & Time-step size
Epsi & max. residual de-07
Pressure iteration count
Conv. valume error (3% lost)
Volume of fluid 1
Fluid 1 surface area
Mean kinetic energy 3.6e-07
Fluid thermal energy
Minimum fluid temperature
Maximum fluid temperature
Minimum wall temperature P
Maximum wall temperature
solid fraction 3e-07
Avg. turbulent energy
25e-07
Preprocessor: | — 0% iy == S B
Solver: g 6% 0.662 0.6621 0.6622 0.6623 0.6624 0.6625 0.6626 0.6627
im
Simulating — Stability limit — Time-step size
T e N

processing restart data

restarting from restart source file: flsgrf.rotor c1250 m500_i300_v2

restart time: 6.62051E-01
finished processing restarc data
oxk

restart and spatial data available at t= 6.62051E-01
ok

t cycle iter/htc dtstbl/code delt vl epsi cpu clock

6.6205E-01 0 0 0 1.00E+35/na 2.96E-07 2.37E-03 -1.0E+00 6.5E+01 09:25:52
6.6215E-01 308 1 2 3.238-07/vs 3.23E-07 2.37E-05 2.7E+02 1.6E+04 10:38:37
& £25z.0 s = s o0 2 2% s7z.0s £ aFana 1u:se.1: 1

v SHAE DYEH SENXQ SN At

HEAX|LI0{OE o 2E[0}0|]C&D
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X3 Mentor Tip : FLOW-3D7} X| X o &2 AEf 8! =
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% Solver?| &XH I o7 EL|ET
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Post processing

@ Flow Over A Weir: flsgrf.Flow_Over_A_Weir - Mesh block 1 - FLOW-3D - [Display]

)

File Diagnostics Preference Physics Utilities Simulate Materials  Help

Width: 746 Height: 563

Display

[ Navigator | Maodel Setup | i i I Analyze |
Color Variable % [Eoolsymyicveime iesh —
[pressure ¥ [ J‘,ﬁ";geﬂ",l [ :ﬁm-_ﬁ’, O 2
Available Time Frames D T . R D S
2.7649644017e-01 bl
Time Frame: 0.27650
pressure
13958.00000
11516.72168
9075.44238
6634.16260
H 4192.88379
1751.60486
-689.67419
Previous ] Next
Remove frame
Cancel animation
Object List
Fluid Surface
F

e g by ez s @) ()2 BE OE

o= ive di 3
= Active display : 1

B TextE OH*"
ot E} Post Processing HE
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8t . Manual/Help/Tutorial

=1olx] 4_QT Yideo,mov

OF2(F) BE(E) ST SHF= TS B2 E=S2TH)

How do | model: solidification shrinkage? L k‘""“
Fle Light Tools View Mesh Cutting Plane Window
Main variables: XPUT: ISHREMNK = T
T — PROPS: RHOF RACES CARCR R LIRS e
continuous casting =LA MR-
die cycling —_— Perspecl
) Search erspechve
Z;;;“g;:gn“"d melds Yolumetric shrinkage occurs when a material solidifies and b |
solidification i the density of the solidified material is greater than the [
soidfcalion shirkege density of the liquid. The shrinkage model, therefare, S Ge
Cavitation requires the sofidification 5l model to be activated and both
Hagd : solid and liquid phase densities to be defined, RHOFS >
Popetiss RHOF. shrinkage can be modeled for one-fluid, free surface - SHO2.5ll
CAWRT problems, NMAT=1 and [TB=1 ‘-Mesh Blocks
e Tl e e L e Doy PR YU M URpE J PRy p
CDIS1 CDIS2CDIS3 e
CoUM |
P e Paramsters $2E ANEHD [HE BI)E SEUAS.D
CEUT
CEXF1 ] f
CFDEN 0_I_model_malsiure_in_sand_molds
CFPR o|_model_mavingsolid_phase.
CGFOB 0 _I_made| _
Charge How_do_|_madel solidification_shrinkage
chaige How_do_|_model _surface ination_during_casting. -
D;EE‘SW How_do_|_model _thermal_die_cycling_
madel
parameters
CHLV1 3
Clausius Clapeyion
saturation curve BCTvATed DY Sering [SHRNK=Z, TT1s Model s based o
Et:% solution of the heat transfer equation only and runs fast
CLHYV (hence "Rapid"), especially in conjunction with the implicit
Et;};ﬁj heat transfer model (IMPHTC=1). Internal cavities open
CLTP wherever there is no feeding path to a liquid volume,
ChT] CMABN CMAGNY CHAGHZ Feeding in both models is defined by computing the drag
CMSC coefficient for flaw in mushy regions. The drag function at
Eggrnn every location in the mesh is computed as a function of the
pocinbe local solid fraction with a constant multiplier TSDRG. The
COLOR reciprocal value of the drag function can be visualized in
En”‘d‘”k fies spatial plots: the variable name for plotting this is 'DRG'
omirk script % [0.0 «lop 2100
cnmmﬂsrmwen While partial feeding due to large flow losses in the mushy
P region can occur in the FP model, the RSS model can have g — 5
ol either complete feeding or no feeding at all. The latter 00:00:36 ¢ 1 ]
e o occurs when the local solid fraction along the feeding path
C bl teral -
gﬁﬂﬁﬁiﬂuéﬂﬁff‘“e o Jid| exceeds the critical value defined by FSCR (default is 1.0} o) ) S = "> 2 )
8 =710 o i 2 b A \J o/ v é ;
4 | » ——— - P —

X Manual : on-line, off-line X = HAF Tutorial
o Examples, ‘How do I model?’ % M3}, o|i|Y, dr2 X| &
%  Consulting

FZQAX|L|0{OE O AE|OIO]C&D 15 www.stikorea.co.kr
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