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&8 Editing Multi-Block Gravity Filling - FLOW-3D

— Editing Simulation: Multi-Block Gravity Filling

Simulation Input File: C:Mow3diva 4/examples/Mult-Block_Gravity_Filling/prepin Multi-Block_Gravity_Filling

Workspace Name Default Workspace

_'-’I Search |
Check Syntax |

Syntax errors: 0 Unexpected items: 0

|Ihree—block calculation of a filling process
&Xput
remark='overall control parameters',
twfin=10., delt=0.001, remark='set finish time, inital dc°*,
itb=1, iwsh=1, remark="free surface tracking, wall shear',
gz=-980.,
ifin=2,
iedt=2, pltfrc=0.1,
ifwisc=1,
£
&limits
!
&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,

Py g}
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Cancel |
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[ rotor_c1250_m500.

File Diagnostics Preference Physics  Utilities

Simulate

Materials  Help

Havigator I Model Setup

Sirmulation

Analyze

Display.

[ Warnings & Errors | [ Fiestart imes

| H [ Staws | [ Restartdata | [ History data | H

Runtime Options

H Fause Fesume Terminate

[stability limit & dt I . .
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% e =
Solver: g 6% 0.662 0.6621 0.6622 0.6623 0.6624 0.6625 0.6626 0.6627
e
Simulating — Stability limit — Time-step size
Y PUCGEEeE SUWe i § R USeoTuT N
processing restart data
restarting from restart source file: flsgrf.rotor 1250 m500_i300_ w2
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
6.6215E-01 308 1 2 3.238-07/vs 3.23E-07 2.37E-03 2.7E+02 1.6E+04 i
£ s = s o0s.no 2 22%.q7 o s7eons o gmans 2 grana 1
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@Flow Over A Weir: flsgrf.Flow_Over_A_Weir - Mesh block 1 - FLOW-3D - [Display] - E‘@
File Diagnostics Preference Physics Utilities Simulate Materials  Help
[ Navigator | Maodel Setup | i i I Analyze | Display i
Color Variable .::TMIS e bieshy —
(pressure djeB@ANYMFBRSLEEEe
Available Time Frames A L ) = sp= —
i Light - [+x [+Y [+z == = 5 Activedisplay : 1
e [ ransparency ‘Lig L. L L )-. @ i ] L Active display
Time Frame: 0.27650
pressure
13958.00000
11516.72168
9075.44238
6634.16260
4192.88379
1751.60486
-689.67419
I Previous ] Next
Remove frame
Cancel animation
Object List
Fluid Surface
| Fd
XJ\Y
Width: 746 Height: 563
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~ \
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nual/Help/Tutorial

4_QT Yideo,mov

5| - = 2 i3 = P
I I 1) OiH(F) ME(E) SSEM SH F=E TS BEZ2W) ZSTH)
SEHC) 42| 4] = =
HEFIHE Ggun How do | model: solidification shrinkage? . Rowvu
[ossina i b U s Ele Licht Took Uiew Mesh CuttingPline Window
ain variables: : = % &
- PROPS: RHOF, RHOFS = ® Cj G O N y Ty 1 Light
continuous casting 5 L.
die cycling > Perspective
T candmelds Volumetric shrinkage accurs when a material solidifies and Fearch
solidification I the density of the solidified material iz greater than the

solidification shrinkage
surface contamination

properties
CAWRT

cC
CDIS1 COIS2 COIS3
COUM

density of the liquid. The shrinkage model, therefare,
requires the sofidification 5l model to be activated and both

Cawitation +-Global
flag solid and liquid phase densities to be defined, RHOFS > <) stF03 8!l
mode| RHCF. Shrinkage can be modeled for one-fluid, free surface 3 sH02 sl

problems, NMAT=1 and TB=1

parameters
CHLVT

Clausius Clapeyion

COUMYR

Cell Filling Time Parameters

CEUT

CEXF1

CFDEN 0 I_model_moisture_in_sand_maold

CFPR o_|_model rmoving-solid_phase_

CGFOB o_|_model -

Charge Hor o_|_mode|_solidificati hrinkage.

charge How_do_|_model surface ination_during_casting- b

EHFES\SW How_do_I_model _thermal _die_cycling_
model

saturation curve

CLTP
ChAGN CHAGNX CMAGNY CMAGNZ
Chibddi

R 20

BCTvATed DY Sering [SHHNK=Z, TS Model 1= Dase:
solution of the heat transfer equation only and runs fast

CLHT
Et:\ﬂ (hence "Rapid"), especially in conjunction with the implicit
Et;};‘ﬁ/ heat transfer model (IMPHTC=1). Internal cavities open

wheraver there is no feeding path to a liquid volume.
Feeding in both models is defined by computing the drag

o .

-Geemelly

- Mesh Blocks

CMSC coefficient for flaw in mushy regions. The drag function at

Eggrnrn every location in the mesh is computed as a function of the

caions 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'

omlnk script % [u.u vi00 2|00

En;gﬁ:;sFLDWGD ‘While partial feeding due to large flow losses in the mushy
region can occur in the FP model, the RSS model can have r — N

Ennr;\‘;e':?h\e o either corhnp\e%ﬁ fe‘edwﬂlg ol[dnfo fetedmg‘at a\\{hThfe \adtter " 00:00:36 C 1 ]
occurs when the local solid fraction along the feeding pat

EEEEL?ZTJS‘HZHETE“ estons = exceeds the critical value defined by FSCR (defaultis 1.0}, o) »)

VOoWWwv é,“ﬁi

X Manual : on-line, off-line X €, w Tutorial
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Ly g (1): VOF (Volume of Fluid)

x md dg 9 wil
X w J :Void Pressure= Constant

Pressure = constant F=0 (Void Cell)
(or PV9= constant) >l

— O<F<1 (Surface Cell)

F=1 (Fluid Cell)

Method for the definition of free surface

C WO D Wavebreaking 5 O« md do€e & wil
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EJ Mesh - Cartesian

=} Direction
L. Total Cells  [46

=-Fixed Pt(1) |58

i i-CellSize |

i eftofCells |

=-Fixed Pt.(2) [5.8
“.Cell Size |

1Y Direction

i Total Cells |68

[+ Fized PL.(1) 215
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+-Fixed PL[3) |45
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(5) : Solving

& Flow Over A Vielr - FLOW-3D - [Sohver] [ol o s 2 Flow Over A Wer - FLOW-30 - (Sobver]
File Diagnostics Preference Ubiiies Simulate Materdals Help =18 x| File Diagnostics Preference UBites Simulate Materials Help
Navigator Model Setup @ Simulate | Analyze | Display | Navigator | Moiel Setup - Simulate | Analyze Display
voramge s | [ masrims | | s e [ simrasa] | | Cresame | [ Feminae | ‘ Vgt e | [ remmtires | | [ | [t (o] |
Stabat ImitE & Staa s o
Time-step size Mean kinetic energy Time-step size
atmenin ST e 2 i i e ]
COMM OILME BITOF (% 31 \ P Conu volume error (% los)
Volume of fuid 1 - \ —— volme of fluid 1
Fluid 1 surface area . Fl / o Fiuid 1 surface area
Mean et enecdy 7 e Uean Hnetc enesgy
Partcle cou / Parkcis count
/
/
400 j-‘
/
. 00005
. . 0
Prepracessor il 100% f . = - . = - . - . ~ - = Prapracessor 100% T T T T T T T T T
e s 0 02 04 Bo__ 12 14 I o ] 02 04 W __ o 12
Postpracessor Dar ~ Mean kinefic energy Pastprocessor Dor = Time-step size
Tormal cosplecion B Tormal cemplevion
elspsed time (seconds) = 7.600E401 elapsed time (seccnds) =  7.600E401
cpu= 3.807E+02 opu=
Solver Done Salver Done
eostprocessar starting Postprocessar starting
using flsgrf.Flow Over A Weir as inpuc using £lagrf.Flow_Over A Weir as input
=

p3.7

Mean kinetic energy

_Ow A{ s rwmw

E o€ hp,ta> hp, timestep,6 P $

mY
A, a” A w

>A
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1§ &l

a7 > Weao
> bl

A, 3

25
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[¥ Open symmetry boundaries

.
Eouatearoy © None  Openvolume @ Solidvolume

&3 Flow Over A Welr: fisgrf.Flow_Over A Welr - Mesh block 1 - FLOW-3D - [3-D]
File Diagnoslics Preference Uilities Simulate Materials Help
Navigator | HModel Setup | Simulate Q Analyze Display |
custom | Prove | 1D | 20 & 3D | Tedouput | neuraiFie |
~lso-surfz Color vari pi
[No additional data. ~|
|frac\mn of fluid ] |presgure =l
Vector Options
_Limit
Minimum Maximum
[ X -9.75000E+00 [[<2] e X 1.97500€+01
J2 ¥ 2.50000E-01 [[els] 2 ¥: 9.750006+00
K3 Z: 250000E-01 <[] k= . 167500E+01
Time fr
win: 1247T1E-01 [ || B 6.24500E-01
. Data [ i Contour limit
@ Restart Contourvalue  [auto | [~ Minimum val
 Selected ‘Component iso-surface overiay

& Auto  Global " User defined

I” Renderframes to disk

Contourvalue  [Auto ==

& Display 1 sl [~ Append o exsting frames

already rendered o disk

" Display2

 Auto © Global (" Userdefined

Open results file Reload results file Save Settings Load Seffings Reset Setings Cancel Render

Render Units

Text, 1D, 2D, 3D_ *

26
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1o 141

Eile_Light Tools Mesh Quting Plane_[ielp
EXE R ANY Frrevi vt

« Mouse Mode: Wark Space MOVE

Move =|[Perspective

> Active Screen: NONE

Velocity Magnitusde Frame

|efoo

v[ao 2[00

Error: NONE

1.5101e+002

2.43e+001

1.22e+001

1.02e-003
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Design of Hydroelectric Intakes

1200.
Kelsey G. S.
070 Head Loss Vs Angle of Wing wal
0.65 I
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S s Rl e s e, 0.10 \
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R N LR 005 I
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PR RN 0.00 v
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v
Crientatior of wing wall
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Hydroeiectric Intake Design

Pier

Flow
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Intak . .
S Case With Piers

Case With Piers
x Pier g, , ofaixW> bl Eva{ xwr YA App ¢/
E Piern, d Evaxw sEq §A
E Piers, Wt <E¥1 xXxw> pjg &1
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Dam Safety

- 836" 5

&

b_ ————

5
Q = 3000 cfs

q = 136.4 cfs/ft
8.27 kipz.
6.625

N/ 9.83 kips
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Hydraulic Jump
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Dam Design Simulations 1

-1

line intersects the baffle block
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Dam Des_i—gn Simulations 1 -2

Oblique view comparisons of CFD and Physical Model data. The left
most spillbay is Bay 1. The end of the spillmay shelf is at elevation 68 ft and the sharp
vertical drop downstream of the shelf is located in the lower left-hand corner of the figure.
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Dam Break Analysis

Fully Formed Breach

Early Development of Breach

Depth (m)

Depth (m)

15.0

125

10.0

2218, 2812, 3406, 4000.

1624,

1030.

2218, 2812, 3406, 4000.

1624,

N
[
.
£s
Pl
23
< R
0| Qo
et
o
Q
S
= . . . . -
S S w 2 S B
~
& a % 3 4 ¢
o
0
-
e
o
-
et
o
-
2
~
w
o
Sz
@2
28
< R
0 (0}
1)
o™
Q
S )
= o “ 5 . .
g g g s 8 g
o o 3 m “ ©
- = ~ B

1030,

f

>

+—J1

www.stikorea.co.kr

42

w=L C&D

vl T p3, T


http://www.stikorea.co.kr/

14.0 "Ye (m) 15.0

x t{Xy>wesLAAs blg Y- N A

x t X y>wesdL Aaw YAt {X s, de_vw(Yy-,d1 ,da)y bAw
> 7 .

vl Tp3," 3 > & wLcabd 43 www.stikorea.co.kr



http://www.stikorea.co.kr/

g J

“p3.7

> & wL=Cc&D

44

www.stikorea.co.kr



http://www.stikorea.co.kr/

9

4

X

X

X

vl T p3.”

f _” . 8
4f)A§JHi_”Je

e Baffle Adp i

—

J > 8 wLc&D

< A AA
4t §dei O£ vd> A >

§d |

DT> -”

1 e

45

k

2

ﬂ”

www.stikorea.co.kr



http://www.stikorea.co.kr/

9

Tidal Cu

iEEEE. |

L3111, ]

A

rrent In Tokyo Bay

Lidhk.

Lulh b

dhihh.

Elhhh.

Tidal Cuarrent of hich tide at 5m denth (5 1h

LEEEE. ]

L3331, ]

Wertical welocity at 9m depth at high tide (51h)

vl T p3, T

>

1
Lidkh.

w= C&D

1
& ull hh.

1
1hzhh.

1
EJhbh.

LEENE. J

.
S 1L I [ R e

Tidal Current of hieh tide( Thour later 1 at 5m denth (52h)

LEEEE.

L1111,

} } } } } } } } } 1
h. Lidhk. el bk, = dhzhh. Sdehh. Edhhh.

Wertical welocity at 9m depth at hich tidel lhour later 3 (520

46 www.stikorea.co.kr



http://www.stikorea.co.kr/

9

P

E vl :47YP

D||C||[B]|A
€ A
2.0

vl T p3,.% 3 > a8 wLc&D 47 www.stikorea.co.kr

0.0 10
s | 02020 ]

-m
-m



http://www.stikorea.co.kr/

8 . chamber#A 8 . chamber#B 8 . chamber#C 8 . chamber#D

“p3,"9 >a wxceD www.stikorea.co.kr



http://www.stikorea.co.kr/

Evl §°7Yp

SealWelg § 3V - "Yd T Ye §8 3M - Yd

vl Tp3," 3 > & wLcabd 49 www.stikorea.co.kr



http://www.stikorea.co.kr/

T

g J

Bridge Pier Scouring & Sedimentation
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Scouring & Sediment
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Non-linear Surface Waves

x 5ih order Stokes wave approximation extends the linear wave solution primarily to waves with

larger amplitude and wavelength

x The solution naturally includes a constant current

(max=1,02E+00)
pressure and vectors

L
3419 0 768327 10245 13658 17072 20485
I [ | | k|

60 98 136 174 212 25.0

FLOW-3D 1=44.989071 y=5.000E-01 ix=2t0 101 kz=2to 51
11:13:39 03/20/2009 byha  hydr3d: version 9.4.a win64 2008
Linear Wave Simulation

_p3n+J )("-:x (..Oéc&D 54

Linear waves
Stokes waves

d/L,
0.001 0.01 0.1 1.0
0.1 T T I I
Shallow Water <¢—> Transitional <—»Deep Water
H/L=0.142 ] = 0.1
0.01 = Breaking Criteria
H/d=0.78
. H/L,
H/gT? 0.01
.001
Solitary 7
s ) 0.001
0.0001 ¥/ Gonial Small Amplitude
 Shallow Water <t—>Transitiohal<— 0.0001
A ]
0.0001 0.001 0.01 0.1 1.0
d/gT?
Figure 2.7 Applicability of Various Wave Theories (after Le Méhauté, 1976)
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5-th Order Stokes Surface Waves

(John D.

P37

Assumptions: incompressible, inviscid and irrotational
Perturbation parameter: wave steepness

Potential function :

Q& £ C Sres

wave length

wave height (from trough to peak)
water elevation

mean stream velocity

angular velocity, w=2p/T

wave number, k=2/ |

wave speed, cHT

Laplace equation: P*f =0

Solution:

J

>

w=L C&D

O

=1

-tk @rdet Sioked $hedy)

e=kH/2< 4.0

...1/25

55

(%, z1t)=xU +a er.(x,z,1)+0(e), (L(J::Df)

f(x,zt)=xU +C, a%o a e a A cosh(jk2) Gin(jkX), (kX =kx- ut)
C _
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Stokes Wave A0 a0

velocity magnitude

Numerical Modelling of WRASPA using FLOW-3D

Time Frame: 0.000000
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—— Experimental Results
—o— Numerical Results

Comparison of experimental and numerical time history of
pitch motion of the device.
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Wave & Caisson
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Velocity Magnitude
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