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Configuration XML Lt 71X 27|

Particleworks.xml It SA}5}7|

Particleworks 2ZE 2|0 HEX|Z 20| = Particleworks.xml ItS SAlstL|CE,
» <Particleworks Install Path>\module\Particleworks.xml

RecurDyn ZL5{0f| £0{&27|

QoM 2AtSt Particleworks.xml T2 S Ofzf ZZ0| 20| E5LICE

» <RecurDyn Install Path>\Bin\Solver\CoSim\StdParticleInterface\Particleworks.xml

RecurDyn GUI 221517

RecurDyn S HAS|EH Of2f D80t 20| 2[= GUI 0 External SPI ®0| 4-d&|11 5420
Particleworks 150| /& L|Ct,
,i ODOoa|EG 4 |- RecurDyn V8R4 - [Mo
Home SubEntity Analysis Professional Flexible Post Analysis T5G DriveTrain Colink AutoDesign Communicator External SPI
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Walls Export Settings = Connect Contour Trace Mass Profile Sensors  Animation Clip Contour

Particleworks y Post-Process )

Particle Solver DLL ZZ Z0135}7|

Particle Solver DLL L}0| [0{0}F g H=E =QIgtL|Ct,
1. External SPI & 2| Particleworks 10| Al Settings & 22/gHL|Ct,

2. CHSFYAEZL LIELLIE Info HES SELICH

Info x

Mame |Partic|eworks |

Developer |Prometech Software, Inc, |

Description A computational fluid dynamics solver based on Moving Particle Sim

DLL Path I ChPrometech\Particleworks_6.2.0_181221\module\Particlewarks.dll I

Output [Outputird_pw_%.8d |
| oK | | Cancel
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Tip: Configuration XML 0| > Particle Solver DLL Path

(Info ©| DLL Path 7t Ct2 AL
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2. Of2§ 1t Z'o| <Path> F|of

<?xml version="1.0"7%>
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If there are multiple
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RecurDyn A|25}7 |

M 23 4g5t7]

Start RecurDyn *
1. RecurDyn 2 A&gtL|Ct, B - ‘
RecurDyn Ol °C|>'|E|D:|A‘| Start RecurDyn Unit :MKS[MEten‘Kilogram«'Newton«'Second] H [ setting |
Gravity - -
Chebef RE7t LHEFEF LT
2. Model Name 3 Zt0] Sloshing 2 Open Model
ol Ej‘ _O;I‘ L| |:|-_ Recent Models
3. Unit2 MKS A 2 HFGTtL|C),
4. OKE = M &S 4 dgtLCt,
Show 'Start RecurDyn’ Dialog when starting
| s —
oY M| S ODBERJg
» File 0|50l A, Save As £ 22/3}0] st= 2/%|0| -
Sloshing.rdyn 22 X% stL|Ct, % Mew  Ctri=H
» (E2EOIM MYE 222 30N Particleworks ZEXME EHZ Q Open  Ctrl+0

=AYLL)

Cﬁ Fecent File »
s Close

I l Save Ctrl+5

Geometry g'é:)-é_l-jl N Save As

SHE E2{M= Container Geometry 2 A etL|Ct, E -
mpao

= 1. Working Window £ XY BHo=Z HZASIL|CT

2. Professional §{2| Marker and Body 1E£0{|Al Box & Z2/gfL|C}.
Box 3. M 9IS point, Point, Depth 2 BHZATL|Ct
4. YUHEHo|| otz gtES YHTLICH

= Pointl:-0.3,0,0
= Point2: 0.3,0.3,0
» Depth: 0.05
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5. 44% Bodyl 2| 0|52 Container 2 HZTL|CE

6. Container Body 2| Edit Z=0{ S0{ZfL|C}.

g 7. Geometry & Local 1E0|A Shell Shell Operation
chell Z2lstL|C}, Entity Name | Boxl |
o Direction O Inward
8. Working Wil‘ldOW O”A-I BOXI % Al_-I E—IIII %I' LI EI-- —Remaove Face List

Ler]

9. Shell Operation C{3t&Xt7F EH Q22

:I.EDI_T'_I' 7E|.o| ol:l E_1|'o;|- I_l El'- Offset (Default) || 2.e-002 ||
— Offset Face List
= Direction: Outward No Face Value

= Value: 2.e-002

10. OK E £&st0 Cfztas EaLCt

[T"Edd ) | Dpelete | | Clear |

[ Add/Remove (Continuous)  Tolerance [Degrees) | 45.0

| K || Cancel |

Properties of Shell1 [ Current Unit : N/kg/m/s/deg ]
11. 4d= Shelll 9 Property CH=2F &k XHOf| A Graphic General | Graphic Property | Origin & Orientation | Local Shell |
=2 S |
Property 52| Transparency & =QL|C}, color AR 5
Each Rendering H

Apply Material property for All Graphics belong to Body

Graphical Material Property Graphical Material

Apply Transparency for All Graphics belong to Body

Transparency | E D ] |

Opaque Transparent

|:| Use Advanced Graphical Quality Graphical Quality

|:| Use Reflection |:| Use Picture I:I

47t 0.02 O|E{ Q! Shell HE{2| Geometry 7+

dEEIfASS gt

—_—

g 12. Edit 20| LhSLICE

Exit
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Translate Joint 2115} 7]

Container Body € ZI2E S=7| 2[3t Joint & M/ dgL|C.

1.

2.

Professional 12| Joint 1&0|A| Translate £ 22/2tL|Ct.

2

84S Body, Body, Point, Direction 2 A& stL|Ct,
Yziof ofzfol| gSS Yech

= Bodyl: Ground

* Body2: Container

= Point: 0, 0.15, 0

= Direction: 1,0, 0
TraJointl 2| Property CHSIA RS =[S L|C},

Include Motion =42 &5, Motion H{E2 Z&/gfLIC

Type € Displacement £ 27511 42 27| {3l ELHE
Create HHEZ =2 Otz 7t2 330 Expression 2 4deLCt

= Name: Ex_Sloshing
* Value: 0.05*sin(2*pi/1.3*dim(time,2))

(PARTICLEWORKS)

Expression

MName IEx_SIoshing |

D.DS*sin[Z*pi_a“I.3*dim[time,2]]]

Available Argument List

—l-Fwe Function expressions D Entity

+-Fry Fortran 77 Functions
j - JC Simulation constants
:---_QE' Displacement

i g Velocity

5

H

o

+- @ Acceleration
T

¥

¥

'---FG Generic force
i Ji Specific force

- Jee System element |Z|

Drelete

[T Y [ ada | |

| oK | | Cancel | | Apply |
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8. OKE =2 ZE U34AE B4, Expression = X8A|ZLICT

X|Z7tX| RecurDyn O|A Eoot B E DEHYO| AZEQYELICt O|X| Particleworks 2 Co-

=
simulation 3}7| 28l wall 2 M= 2 SIS LIC
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—
Wall -5}
4’ 4=l Container Body Of CHot wall 2 /dsi =L|Ct.
1. External SPI §{2| Particleworks 150|AM Walls £ Z2!&L|C},

2. Working Window 0| A Solid 2A1 Container.Shelll € £2/3L|Ct,

Note: Wall O|Zt?
Wall 2 gX2t Tt ZHE Holsl= Entity O|Ct. RecurDyn 2 Wall & Sdlf 420 Cist

o
=
HO[HE &1 Paticleworks = Wall & &3l ZH2| X &0 gt HO|HE #=Ct.

Particleworks

- z

Spring System :.., .}:zh
s s
) .‘..;

_wall assnswWEinmmma

DosTonee B Sioshing causedby ™

Vi i []

Reacting force . vibration of box -

caused by fluid . -

. | |

Reaction Force by 1 Fluid N

FTETEEEEEEERY

™~ Wall —

*wall It LHELH7|
1. External SPI & 9| Particleworks 1 E0|A Export £ Z2/gtL|C}.

2. OishyXtot LIERLHE MEY ECE ot U= £ OKE ZE5H0 MYeL/t

i

MZEE 240 rd_pw.wall It 1 WallGeometries Z57F MAEL|CH £ ZojA M=
oMASL 4 HO|M Particleworks Z2ME ZC 2 &7{ELCt

Note:
WallGeometries ZC 0= Wall Geometry Of CHSH TS (*.0bj or *.stl)0| A& EL|CEH d2|1
rd_pw.wall It20= Wall Geometry 2| |X| XtA0f CHot "ES0| SO USLICE
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RecurDyn tH= 3| A{5}7]

>
==
0x

Particleworks 2} Co-simulation 3}7| M0f A
Zo7t &L RecurDyn Tt TH= M2 =3lSL7| 2|8l Connect &&2 o x| L|Ct.

Connect —
%A 74

Connect Connect

 moo] MANo=
A

External SPI £{°2| Particleworks 1£0|Ao Connect £ H|&

\ 2. Analysis /2| Simulation Type 1E0|A Dyn/Kin 2 =&/L|C},

@,
oynkin 3. Or2fet 20| S8S HdFYUCH

= EndTime: 14
= Step: 1400

4. Simulate HHEZS 2850 A gfL(C}.

Animation 20I5}7|

= o440 2t=E|H OiL|H O]9 S Play o &LIC}.

= Container Body 7 22 Z%0 AgL L st RAYO| 2F
k=3 N
=

|
AZ | AELICH oM 2EE XS Z, RecurDyn & 1 Particleworks o] ZEZS

FS=Z Lt
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Particleworks T 2 A

Particleworks 0| = {2 2o 2 FXN X}
HHOZEE Wall o] AABIX| LXIE
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Particleworks A|%5}7|

N = A

Q 1. HIES}BOM Particleworks Of0|2S G2 223,
[

C

2. File &2 New Project & 22/aHL|Ct,

New Project CH2He A7 LIEFE L|C,

(PARTICLEWORKS)

B New Project X
Steps Choose Project
1. Choose Project Q, Fiter:
2. ..

Categories: Projects:

Iy m [ Empty project
Desaription:
Empty Partideworks project
< Back Finish Cancel Help

Next & S = LIC}

Project Name 2 ZH0| Sloshing 2 & gHLCY.

RecurDyn 22 3! Wall 23 DY SALSH |

F AZEQ0{7} Co-simulation 2 5t7| ?/5iA= RecurDyn Z 21} Wall It 0| HtEA|
Particleworks Z2XE Z[ 0tof Q/0{0f BtL|LC},

3TN MEEl Sloshing.rdyn THY, rd_pw.wall It2 2|11 WallGeometries Z2EE
Particleworks ZE2ME7I MMHEl 20 o0 EXi5t= scene EH0| A =&LICH

(20 4=: <ProjectLocation>/Sloshing/scene)
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Preprocess

Preprocess = YA SSFH 2td 287K 22| HEHQ ANAHS Folohs P YL

0z

ot

Wall It 22{27|

@j N PW Wizard X | =
1. Simulation ﬂgl Start Wizard % %é! °|=|I- I—'l El’. mslnshlng = @]scene
Objects Model:
SZ0| PW Wizard CHSHARIZ LigRERLIE G
=nflow Inflow:
[Sloutflow Rectangle
=IFill Cirde
2. Open HEZ =859 rd_pw.wall LIS — Dot
Open...
=o|FLC

=  <ProjectLocation>/Sloshing/scene/rd_pw.wall

H2 Wall 2 XM3| 27| 2|8 Working Window AEHO|| Fit HHEDN +Z2 HH HES

—

rs

Oteff &1} 0| X% Projects CHZHAXLO| scene > Input ot9E 2 Walll.obj It 0|
g &olg 4 A&L|Ct Working Window £ 01| = T

=02 Wall Th2e| 0] otaiet 20| LtEHELIC.

Files |Outllne |Projecls X| -

=-[@8 Sloshing

E‘ Models

g.. scene 0.000 s (000)
B3 Input

E’:'\j domain

- B gravity

-

B3 Result

B3 Post

2B View

*] camera

t?j dipping

Eﬁ ruler

B3 widgets

,1. Axis

- [ Color bar

(@ Tme

0

20



WATER SLOSHING

Wall1.obj 3= H7H5}7|

FHZE As gdez2 Y& Walll.obj 2| £0| HO[X| g2z EHEE AT AL

1.

Projects CHZH& A0 A scene > Input S92
Walll.obj € & 28 gL Ch

2 &/ Entity 0 2t &l Object HigtdAt7t LER
agar 20| 2o EL .

Appearance 2| Alpha 7}= 0.3 2= HZt = Enter
Key 2 =gtL(Ct,

Walll.obj O] £3otH HAL|0 2YL|Ct.

(PARTICLEWORKS)

Key Frames | Physics

[object x |

WF WallL.obj
w Transform

Parent O Nane

Location | 0 {m) o]
Rotation | 0 (=) 1]

Center |0 {m) 1]

w Model

Model| |z 0+ Wall1.0bj

 Appearance

[ Hide

Mode | Solid w
Alpha |o.3

Z Order 0

Clip
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Domain 2 SA@IAte] 8f40| O|20{XIE Y2 o|OlELIth. Wall1 0| L2 0|Seta2 YAt}
SXY 4 AL BE FA2 mE0} FLICH

2. domain 9| 7|& NS CH31t 20| LT},

= Location: 0, 0.15,

o

3. domain 2| 37|E CI31t Z0| 0.000 s (000)
gLt

= Dimensions: 0.75, 0.34, 0.22974

Key Frames | Physics |Object x | —

) domain [ Hide

w Transform

Parent | @ Mone v

Location |0 (m) 0.15 (m] 0

Dimensions| 0.75 (m) 0.34 (m] 0.22974 (m)

w Domain

Upper limit | 0,375 (m)] 0.32 (m) 0,11487 (m)

Lower limit| 0,375 (m) -0.02 (m) -0, 11487 (m] domain
Adjust domain

Fill 24435}7|

Fill 2 F2|& T walll 2 B9l S0 YAE MELICh F2E B2 Domain H¢
RO = Mg L Ct.

PW Wizard X | -
- o -~ @Slushing = @]scene
1. PW Wizard CHSHSAIOIA FillHHES ST . .
Cbjects Madel:
- - . =IModel Open...
Projects CH2}AXLOf| scene > Input Of fill O] © valLoo, o
A A = =lnflow Rectangle
ece= LI I:I-. =I0utflow Cirde
=IFill Donut
@'ﬁ” Open...
=IMiscellaneous
Outflow:
Rectangle
Circle
Cpen...
Fill:
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2. Projects CHSFARIOIA HAE fill S CZ SYBLICE  [Kerromes [oysis [oec x] -

= il [ Hide
3. Object CHotAIOIN SH74E Of2fet 20| E-ELITE |+ wansfom
. Locati o (mlo12 mlo
= Location: 0, 0.12, 0 S orade ot
Direction of Particle Creation)| yLower -
= Direction of Particle Creation: yLower ~ Popearane
Alpha 1
Clip
Diffuse @ [170,170,170]

Specular [ [135,136,138]

Ambient 0
Shininess 10
Culling none -

Double Sided

e

4. FillO otz g1t Z0| YoEA=X| =Qlot = PW Wizard Ci2HS A0 Al Next £

22l5to Ct2 m|o|X| 2 Ho{ZrLct,

i) Soshing - scene % PW Wizard * | -
iGH , 5, ;
oy @x @x @y @v @4 @,‘ @ Sloshing = @] scene
0.000 s (000) Objects Model: ~
~Model Open...
Wall1.obj Inflow:
=lInflow Rectangle
=I0utflow Circle
=IFill Donut
2 il Open...
=IMiscellaneous
Outflow:
Rectangle
Circle
Open...
Fill:
Fill
Miscellaneous:
Air
Qutput region
Nnlirate v
| Mext = | Execute Close
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(PARTICLEWORKS)

=4 449 A 2851
1. =88 4M5t7| 25 PW Wizard CHStAAL SHEHO| PW Wizard X | -
= - - g Sloshing > |
?|X|st Manage physical properties... HHES oshing > (B scene
=as Chjects Physical property
= ﬂl %l- Ll EI-' =IMadel
W@ Walll.0bj Mone
=Inflow
Eloutflow
=IFill
Physical property manager CH3}AMX}7}
|_|. EI. L|=_||- |_| |:|.. Manage physical properties...
< Back Next = Exec... Close
2. + HEZ 22359 Fluid £ 4L
e Fluid 2| 7|2 942 =017 W0 AtHZ AtggLCt.
3. CHA + HES 28510 Polygon £ ‘d-deL(Ct.
Polygon 2 RecurDyn O|Al Wall 2 Ho|st ZH|E X|Hdt= SHQL|C,
O Physical property manager X
General Interactions
Nene
&' Polygon Density
Kinematic Viscosity le6 (m<s)
Surface Tension Coefficent | 0.072 (M/m)
Spedific Heat
Thermal Conductivity
Mon-Mewtonian Fluid Settings | None -
Stabilization O
+ [ @ -
Save Cancel
4. Save £ 2&5}0] Ci2tYAE HELCL
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5. PW Wizard C{2H4 X0 A Physical property £
None Of|A{ ofziet &2 o= HZTILICE

= Walll.obj: Polygon
=  Fill: Fluid

6. PW Wizard Ci2H4ALS| SHEHO| 2|X|SH Next E =2 CHs

HO|X|Z EojZLtt,

YR oL

rtot

He 28517

PW Wizard CHSIAXIOAM 2HE SMES HETL T
1. Particle Size 23 2t0] 0.005 & HtL|Ct,
2. Next & 22/dl0] L+ HO|X|2 HO{ZL|C},

3. Gravity 9| Y 22Zt0| RecurDyn It 52517 -9.8 2

ABtLch,

4. Pressure 2| M Otafiet Z0| YHfLCE,
» Type: Implicit

5. Viscosity 2 Explicit 22 MEHSHL|CE,

6. NextE =&/5t0 Ltz HO[X|2 HOH{ZLICE.

7. Thermal HO|X|0A= SM2| HERI0| NextE =2
= o 2Lt

(PARTICLEWORKS)

PW Wizard X | -
Sloshing =[] scene

Objects
[=IModel

Physical property

a@ Walll.obj
[=lInflow
[=Ioutflow
=IFill

& Polygon

Manage physical properties...

< Back I Mext = I Exec... Close

+ Preprocess Settings

Coordinate System | xyz w
Partide Size | 0.005 (m)

Auto Grid Interval

* Gravity

Gravity 0 (m/s?)

w Pressure

Type | Impiicit >
Maode | Stabilized v

w Viscosity

Type | Expiicit “|

w Surface Tension
Type | Mone ~
w Turbulence

Type Mone v
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=t
1x

z=d 238517

a-q !

(PARTICLEWORKS)

PW Wizard Ci2Ha RO M sHM SHES HES LI ~ Time
° A . — = Finish Time | 10 )
1. Time SM0|A Initial dt[s] 22Zt0| 0.0005 = Initsl ¢ [0.0005
olEdsH |
BoE | I- + Qutput Settings
Q2 FMLYS S| T E£7| ARH AO|=Q} F|Cf AFM Format v -
o . - Precisi default -
AtO|=E 2|0|5tH RecurDyn 0|Af Maximum Time Tream = Iu
ype simul...
Step J_'—I' Initial Time Step J_—ll' 75}.8 g'!cél-% ol:ll- l—l I:I-- File Output Interval Time
Load [ Torque Type Samp...
2. File Output Interval Time[s] 2 20| 0.01 S &HTHL|Ct.
f U2 2 A" 7t A[ZHZE]Z 2|05t RecurDyn 1} H|13H EndTime/Step
b UX|SHEE Lt
@ Run... [Sloshing - scene] bd
OI:IX|- AOHAO-i-ClSI'7| Steps Basic settings (1. from 2)
1. Basicsettings
2. Preprocess settings Run:
E —| o 3. Simulation settings O Simulation
1. PW leal‘d EHQ'-AFXH)‘”A‘I — Exo-lg (O Preprocess & Simulation
OFMCHH Execute HEZ2 SE/gLCtH c
Run EH§|’§X|’7|‘ |—|‘E|‘L‘|=||'|__| EI‘_ GRU: 0: GeForce GTX TITAN Black
1: GeForce GTX 560
2. Run M2 Preprocess £ &3 &fL|Ct, B
Single
3. Execute HHEZ S&/gL|Ct |
QEZ O8I} Z0| Output CHZHAALO

2R 40 2= E[RACt= HAIX|=E S
Walll £0f fA X7+ 4-gE L Ct.

ocood

[E) Stashing - scene 3

2 M E (<ProjectLocation>/Sloshing/scene) |

AUE pre 2t df EH 20| Co-simulation & [If
Zost npo| MM E LT,
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Co-simulation =H|5}7|

RecurDyn 0| A Co-simulation & 37| {[siA= E 7HX| T}2Z Particleworks 0| 448 S
SiFOF 2hL|ct, 23 mA =2 Particleworks 0| A THES|{AM S ZISIH X522 H-gsiE L C.

Particleworks tH= ofjiAd5}7|

& Run... [Sloshing - scene] %
1. Simulation I%:'l‘lgl RUI’\ % %glzli L‘l I:I-. Steps Basic settings (1. from 2)
1. Basic settings
o 2. Preprocess settings Run:
Run EHg—l'Aolvxl'jl' Ll'EI'IEII- Ll I:I'- 5. smulaton settings
O Preprocess & Simulation

2. Run 2*1 = Simulation oz AI_'i E—|.||-é|;|}. |_| |:|'_ CPU cores: 1] (@ ooresavaiable) | Licemse..,

5
3. iAol A2 CPU core 7i+5 & =

e

Precision: (@) Double
" - O single
GPU 7t QUCHH SiMof AE CIHIO|AE g
A EHSHL|C
ST | e
4. NextE Z&gfL|Ct,
. . . . o @& Run... [Sloshing - scene] ®
5. Close without running simulation & o
Steps settings (2. from 2)
= e/t Ct, 2 St setings Commnd Line:

C:\PrometechPartideworks_6.1.2_180125\modulelapp. salver.double exe
cuda 9.0 -p . Fresultisub json n 4

6. Execute & Z&/gtL|Ct

Additional options:

[JResume 03

() Normal execution

() Launch external process

(® Llose without running simuiatiort

<o | [HeS cancel | |

Z2ME (<ProjectLocation>/Sloshing/scene) 0 /= result EC 20| Co-simulation &
M Zest ool MdEL|ct

Co-simulation 5t7| ?/¢t =H|E 2&F OIS LICH

B

~
I=

2HES MBI

x|
g T Al Particleworks =172 JAMU0IE FLICH 2L = RAoM= s ZnE
4 Soil 2Aztez =elsty| 93 Z2a™S HE M= thg IS YL

27



WATER SLOSHING (PARTICLEWORKS)

28



WATER SLOSHING (PARTICLEWORKS)

Chapter

Co-simulation

= H0|A= RecurDyn I Particleworks & At23st0] ZHet UXIZe] HE

Co-simulation & $=&efL|Ct,

mjo
=
1x
of
)
40
o

27X
=
=2 X0 M= RecurDyn Ol A Co-simulation & $85l= &S B AH ELICE
; At
S oAk A A7t

120 &
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Co-simulation

RecurDyn 0f|A{ Co-simulation

1.
£
Connect
Dyn/Kin

* 4.

5.

st

RecurDyn £ 2510 4 Z0|AM =Atot Sloshing.rdyn It S

(PARTICLEWORKS)

FLIC.

(It A=2: <ProjectLocation>/Sloshing/scene/Sloshing.rdyn)

External SPI £ 2| Particleworks 1Z0|A Connect & &4

g

Connect

Analysis &{2| Simulation Type 1E0{Af
Dyn/Kin 2 Z&&tL|Ct,

Parameter £ 0{|A] Maximum Time
Step 2 1.e-003 22 METIL|LC,
Simulate HHEZ & gtL|C},

Particleworks Qf RecurDyn 0| Co-
H

J__l_
O St

simulation 2

(CPU 2t GPU AZO| SiAA[ZHO] B2 B
oj& L Ct)

o

obetL

=

Connect
Dynamic/Kinematic Analysis X
General | Parameter | |nitial Condition
Maximum Time Step |1.e-003 |pv]
Initial Time Step [1.e-008 [Pv]
Error Tolerance |5.e-003 "E‘
Integrator Type |ADVH‘r‘BRID | - |
Mumerical Damping |‘I. "El
Constant Stepsize |‘I.e-005 |
Jacobian Evaluation for TPart |‘IDCI. "E‘

|:| Match Solving Stepsize with Report Step

Match Simulation End Time with User Input

[ stop Condition

Export R55

Simulate || OK || Cancel
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siA ZIstarE stolst|

Particleworks 0| A si{4] & ZIMMEES =olgt = UEL|CE,
L

2. Outline CH3tALOM Walll 2 2 /2L L
3. Walll 2| Object 0| SME Ci3at 20| YSL(CE,
= Mode: Solid
= Alpha: 0.3
4. Particleworks 2| Player Ci3}4XI0j A Switches loop flag 4= &L|C}.
Switches loop flag &2 OfL|00| M| EotEtES HO|Sh= SMYL|Ct,

5. OfL|Oo|M Play forward HHES Z&IstL|Ct,

X s Mol 2tz E AREX] OfLHO|ME 2OFL L.

KS)

Q Particleworks 6.1

O &% & walll.obj
[ £ domain 0.420s (O42)
O#&Ea ForprTie

O ? gravity
] wal
@i

[] W camera
O Q?Jdipping
[ Edy ruler

Color Map ‘ Scene Options X | -

Background: W [0,0,0]

Use gradient W [0,51,51]

Show gizmo

OIT (Imporved transparency) 0 LIE_,L-]E@J

Key Frames Physics Object X | -_

- O x
File Edit View Simulation Animation Tools Window Help
DE R GRED POOCNR BT S
Files | outiine x |Projects | — | [ Stoshing - scene | o
& | x| ®, & 6, 5, & &)

U wall1 {group: 0) [ Hide e = T
~ Appearance ~ 0o 0 1 1 140 1 1
Mode |5u|i\:| vl
Alpha |0.3 |
Z Order 0
Clip
Diffuse @ [170,170,170]
Specular I [136,135,138) — )
et o MWisert| oflend| w: 2k IR EHROS
hd P >
/ \ Ol
7 \
Play forward Switches loop flag
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RecurDyn Animation 27|

Animation Xj2li5}17|

=

= Analysis §/2| Animation Control 1&0|A Play/Pause
Wall O] O|S5tH LHE0i| 24

S =L
dE YAHES0| Wall LHEIIe] S5 QI8 B0 Ldstn Afe
H&0| YHELICEH Wall 0] 22/0|= =7| F7H0M = &Rl F7[d0| YFSHX| X2, 7|7t
B HEERHA YAE0| YT FIHYLE HESte Ade Holg = USLLCH
Sloshing
Time = 10,20000000 Second
a? -+
#hy, *2
, 8, e b
4= “*Jj a? ‘f:*‘bﬁd"‘"il‘d
: J Jaafa;fh’ Jﬂ’a
L4 >
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RecurDyn 0f|A{ Particle Contour = 7|

Sif=l 22|20 wet YRS Cf3t Display S #ZE 4 | particle Contour )
%Ikﬁl—l I:I'- Mo Show | Mame
# = |7 Particleworks_1
) 1. External SPI ¥ 2| Post-Process “1E0fAf
Particle Particle Contour & 22/¢tL|C},
Contour

2. Contour Ci2HAAL7L LIEFLH Contour Type 2
Translational Velocity Magnitude 2 1 Z4stL|C},

3. Min/Max Option Of|A] 2} Of2He} 20| HATIL|C,
= Min: 0.1 ||Trans|ationaIVeIocity Magnitude |v||

= Max:1

—Min/Max Option
[Juse Frame Min Max

4. Show Min Value 2} Show Max Value £ &L|C}. | . I o]
5. Enable Contour View £ ME{sl1 OKE =8 Max | 10.915344] | 1
EH§I'gxI'% E:I-ng I:I'. | Calculation |

||:| Show Min Value [ Show Max ‘U‘aluel

— Style Option
Show Legend | Option |

I Enable Contour Viewl

| oK | | Cancel | | Apply

=0 tiet Contour & E=5 275t LICt o2 O8N 20| A2 Hepst 2
YRS £E7t 7HY WEA LHEHE LT

=0l A

4
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3
-1
T
N

M

i

UFS F7|2 SRA| Yo Bad wg ol

0

gLt

Driving Torque =7|

E‘_., 1. Analysis 22| Plot 1E0|A ResultE 22/2tL|Ct

Result
Ul 2. Home ®29| View 1E0|A Show All Windows £ S2/gtL|C}.
L
Al
&E 3. ACHQIZ 220 Tool §42| Animation 1£0|A Load Animation £ Z2!3tL|C},
Loadani 4. AT 2EZ 2= 20| Walll 2| FX_Reaction_Force 2| Plot 2 J1&L|Ct,

THel E2d ddE YA AHsez 2ot @FF7|e gHE ==z

Sloshing Page 1
Time = 14.00000000 Second .
B ks - B8PS RERE R
‘ — FX_Reaction_Force-Wall1 - Sloshing (M)
Sloshing
i
= ) |
" P
5. g y
Y Translational Velocity Magnitude
2
Uoe-00 2.80e-01  A60e-01  640e-01  §20e-01  1.00e+00 o =
""o.00 1.0 200 3.00 .00 5.00 6.00 7.00 8.00 9.00 10.00 11.00 1z.00 13.00 14.00
Time (s)
Page 1 Page 1
B b [Ms - |0 WP S i D E| K B bW - 0 E PSR AT E K

Ha Data Available No Data Available
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Chapter

Particleworks Postprocessing

= Ho|AM+= Particleworks O|A X|S3t= Post 7|sS AMESI0] A YHS ™oL, FA 9
=0 CHst Animation 2 AMAgHL|CT,
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Particleworks Animation = 7|

Particleworks 0| A = S{{A5H A1toj| LS Animation

mjo

Animation X{2li5}17|

= Play HHEZ £&/35t0] Animation 2 &LICt

=
=

(PARTICLEWORKS)
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Probe -d5}7|

SIS

Of CHst Matst =X|HEE A7| 2|8l Probe &

Tools ®0|A Probe & 22/3fL|Ct
?Z0| Probe CH2bIAL7; LIEFE LT,
Fields 0| A| Pressure & MEi3tL|Ct,

Settings 0| A| Mode € Region 2= MEITILICY,

Regions 0| Al Add HHES Z2/eHL|Ct

probe_region 0| Ci3H Object CHSHAARIE 21Z 0]
LEEHEf LT

Object Cii3HAALC| Transform O A Of2f SME
HPgL Lt

* Location: 0.3,0.1,0
Object CH3HAXIO| Probe region 0|A| otz M S
M@t

= Box Size: 0.15, 0.02, 0.02

(PARTICLEWORKS)

Probe X |

[E9) Sloshing > [ scene
w Object

Al Use scene selection Clear

Bl

<>

w Frame

All Select loop range

Start: 03| End:

¥ Fields

Select all Clear

1,399 %

[ Position
[] velocity

Pressure

[ MumberDensity

[] Temperature

[ MumberDensityPrevious
[[] MumberDensityCurrent

» Settings

Name
File name
Mode

Qutput region name

Create file per region

probe

probe_regions.csv

Region “
O

O

Indude results of whole partides [ ]

Output mixing degree
Set Range of Field

w Regions

Duplicate

U
O

Delete

Execute

() Name
0 probe_region >

Close

Key Frames

Physics

Object X | =

probe_region
w Transform

Parent ® MNone

[ Hide

Location | 0.3

Rotation | 0

Center |0 {m) 1]

w Probe region

Mode |Box

Box Size | 0.15 ()

0.02 (m) 0,02 (m)

w Appearance

Color | [] [255,255,255]
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Wall o 2E% Ho| RS F8st7| 23l 20[= #2(0 Probe & &d5tASLICE

Probe X | -
[B8) Sloshing > [{) scene
+ Ohject
Al | Use scene selection Clear
~
v
— —
 Regions
Add Duplicate Delete
i) Name
o 5
| Execute | Close

8. Execute HHES Z=TfLICt

Probe Z1t7} CSV Ltz HdE LTt 40| 2A=EH Dto] M X|e] E2G7t
LtEFE UL

(2 ZAE: <ProjectlLocation>/Sloshing/scene/prove)

MMEE csv Za oS Eof otz HIO|HE F&Eot0 A2 M Ch2at 22 ZAnt7t LIEFE L O,
= X :SimulationTime

= Y : Pressure_max

9000. 00

8000. 00

7000, 00

§000. 00
5000. 00
> 4000.00
3000. 00
2000. 00

] l

1000. 00 Lk w‘i .'L'L 1'\ w‘.\ m '\F"\ !w'- bt J

0.00 A b \ L\ \
~1000. 00
0.00 1.00 z.00 3.00 4.00 .00 .00 7.00 2.00 3.00 10.00  11.00 12.00  13.00 14.00
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e
Surface MA5}7|
Particleworks 0| A{= SHo| #E2 ARe 20| jI2 BEHOR EHS 4 YsLct

= T

Surface H45}17|

Surface generator X| -
EH = =5t Sloshing > [[] scene
Tools T0|A Surface generator & Z2/&fL|LCt -+ et
_C'D_éoﬂ Surface generator EH§+AOI-X|'7|' |__|.E|.IE|I- |_| |:|.. ] Al | Use scene selectio Cleal
[ 6 >
w* Frame
DAII Select loop range
Frame 2 Folst, B3l 8432 MM, sore [ sas] s [ sz
w Settings
= Start Frame: 1260 Name e
= End Frame: 1300 o = i
Ype e
. Fineness: 2 Output Surface Area []
Fineness |2
Sharpness 0.7
Smoothing 1
Partide Scale 1.2
o Clip Enabled
Execute & Z2/gL|Ct. P -
Output CHRFSAOA ZdES =folg = USLC, [ = [
480| A=E|H Projects CHEtS KO M scene > Post Key Frames | Physics | Object | -
Dy surface [ Hide
51910 surface & G222 k. z
Mode | Solid w
Color o+ Z2i% of2ff S4g CH3at Zo| HHRLC,, [
- li
= Diffuse: 102, 255, 255 - [ —

= Specular: 255, 255, 255

Specular [1 [255,255,255]

Ambient 0
Shininess 10
Culling none ~

Double Sided
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ol imation =
2 X} Animation =7|7| Files | Outline X | Projects =
(G| v
Surface 7t YHHoz YHEH 7|E0 EXSt= LAt [ &5 wal.oby
) ) o . N D@domain
Animation 2 &7{0F &LICt, O @
N O '?gravity
= Outline CHE}AXIOIA fill @ &7|1 Surface Bt 2O|= % 2 [ wat
gt ot
[] W0 camera
Il @dipping
[ Eé ruler

A

rlo
Il
=t
mju
n
_|
z

step1260 Ol Al step1300 AFO|2| Animation 2 Play s 3 ozt 2

ICt. O] 7|5 0| &3t
HOl HMZH W 21aM Zd0

g HOIE + YBL
X

Surface & WAsto] BIH MHEQl QA0 A At
MAYE 00K U SHHS Sof BIt M52 Us =7

7ts gLt
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=g =209 Z2utet = nAjof TAS S L2 ZatE Hlu £43t0f MPS dilM YR of Chgt
MEZ| =5 THErerLct

ofgff 282 0.13= HH22 FHHS0| Ciet Z2mAS LIELD JASHCH O8O & 5
UZO| BN dGE 7H2 Ttgo| LEZR 2 TIAMSILIZL Hojl| £HS =
(= =

AN
Sof 2 ZoM = deol Z=uient SUSHA

0.13sec 0.13sec

Experiment result

0.13sec

RecurDyn result
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A 2= Zah Bl 24:

ot 2 AlZHof Ciot &8 D=2, HeofA FEe HIojHet 2 WX 6 2| sids Sl
22 HOIHE SYot ZHEA A H|WStH HojgLct, Aol &8 HolHe = et S

HIEf S22 H 10cm 0|0 HEE ZIHgLLICH

>
%
oY
oot
|o
Hu
-
w
Pt
1o
-
N
Ho
ofn
o
Ot
=2
=0}
=t
N

[
=
=2
N
Ot
rir

£ a3 E Hjasio] £

o
e
U2 27| £ UL RAEES ¥ & YL

HL
re

2500 ; : -

2000

1500

1000

PP, (Pa)

500

50

2500. 00 : l : “

Particleworks : T = 1.30 sec

2000. 00 -

1500. 00 -

-

1000, 00 -

Thanks for participating in this tutorial
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