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Example of the Use of Component Libraries

4E+005
4E+005

3E+005
3E+005
2E+005

2E+005

P_tot - N/m"2

1E+005
0.0000E+000 s

5E+004

0 0.0000 s
-3E+003

Arbitrary InterfaceE 0| %t Impeller?| 2| 713

Outlets

Chamber component Original Geometry
(prism domain) Pipe component Fullmodel
(hexdomain) Rotate Second Outlet
Pipe 180 degrees
Example of the Use of Component Libraries Example of a Parametric Part Study
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Grid systems
> AR S0 A0 2 =ET7F EXIBHA| EotE s Ths

ex Damain

TetDarmain TetDarmain

’/.r'f /
Hex-Tet Hex-Tet
Arbitrary Interface Arbitrary Interface

Example of a Hex-Tet Grid System

Hex-Hex Hex-Prism Exact
Arhitrary Interface Match Interface

Example of a Hex-Hex and Hex-Prism Grid System
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Grid Generation-Grid Resolution at Arbitrary Interface
> Arbitrary interface7t H&k|= WO Cell2 H|Xo =Z 2= Y50 = E =Y = US
Acceptable (2:1) Marginal (10:1) Unsatisfactony (20:1) Wont Work

> Arbitrary interface?t M&k|= gap2l 37|= 21F Z4Xt2| 1/10 O|5tE M-d
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Implementation — Example1 (Grid Generation)
Structure block 24
— Structure blockdt HZAE ™ M Al structure face2l S LT WHO|| M/d == 2F7to| gap= F0f M

(Gap2| A7|= 21 AKXl 1/10 O|5t2)

Arbitrary interface

Arbitrary interface

. ______________________________________________________________________________________________________________________________________________________________________________________|]
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Arbitrary interface

Setup, CFD-ACE-GUI

e Scale2 meterm]2 474

WEE 7 21 0| OH A
Engineering &

... Communication

= CFD-GEOMOIA scale 4732 ¢ F| DTF DU 2 XN&EstH A Zt A2 CFD-ACE-GUIO| X &

1. File > Open
2. PT(Problem Type) : Flow, Turbulence &4

Grid Scale I visual Scale | Asis Rotation | Lighting Editor |

scale [meter fm] =i X-15~2m|¥0~1m|Z0~1m
BE|@% %> AWE|

simulation List | nzme |Total Zones | Total Vs Total BCs
=0 B ey (@  volumecCon.. S 5 23

i volume Conditions | Boundary Co.
i Boundary Conditions & Virtual Resist

- & Virtual Resistance Mod |[F]  Initial Condit...
E Initial Conditions &r  Visualization
@ Visualization Objects

Applications

o|vc|ec|w]|ic|sc|out] viz] Run]

— General

Modules

I¥ Flow

I~ Heat Transfer (Heat)

v Turbulence (Turb)

[~ Chemistry/Mixing (Chem)
[~ User Scalar (Scalar)

[~ Radiation (Rad)

I~ Spray

[~ Macro Particle (MacP)

I Free Surfaces (VOF)

I~ Two-Fluid (Fluid2)

[~ Cavitation (Cav)

I~ Stress

[~ Grid Deformation (Deform)
I~ Plasma

[~ Electric (Electr)

[~ Magnetic (Magnet)

I~ Kinetic

I Semi Device
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Setup, CFD-ACE-GUI

e Scaleg meter[m]2 MH

= CFD-GEOMOIA scale 4732 ¢ F| DTF DU 2 XN&EstH A Zt A2 CFD-ACE-GUIO| X &

3. VC(Volume Conditions)
- X ME = group X H
- Fluid subtype : Gas
Physics : density = 1.1614 kg/m3
Fluid : viscosity(Dynamic) = 1.846E-05 kg/m-s

Grid Scale | visual Scale | axis Rotation | Lighting Editor |
Scale [ meter [m] ~| i X-15~2m|¥:0~1m|Z0~1m _
r Density
= % o Fluid
B @%*%H» AW — Constant
Simulation List
= B arbitrary_interface_setting [ NoName Fluid Rho [1.1614
- Volume Conditions o Fluid 2
ﬂ B?undar}r (Fond|t|0n5 \ e Fluid 3 F'hys -
- & Virtual Resistance Mod \ e = : == ty
|E| Initial Conditions MoName Fluid 214 — Constant({Dynamic)
- @® visualization Objects
Kl | Mu |1.846E-05
= Set Group Ungroup
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Setup, CFD-ACE-GUI

4. Boundary conditions
- BC Setting Mode : General

BC Type : inlet BC Type : outlet

Flow : Sub Type : Fix Vel. (Nomal) Flow : Sub Type : Fixed Pressure

Pressure= 0 Pa Pressure= 0 Pa

Temperature=300K Temperature=300K

Nomal Velocity = 5m/s

- BC Setting Mode : Arbitrinterf. 4 EH

Arbitrary interfaceS HE317| QsiM= M2 HSElE ZE HE 22 Groupl 2 A7

Mame BC Type BC SubType Blanked |Zc= Name BC Type BC SubType Blanked |Ze
3 Arb_4<-arb_3 No Sli
& _ _
[ Arb_1<-Arb2 Mo Slip )
B8 Arb3->Arb 4 No Slip O Ab_3->Arb4 Mo Slip
¥ inlet Inlet Fix Vel. (Normal) P inlet Inlet Fix Vel. (Normal)
A¢  nohame Interface Interface A nNoname Interface Interface
3 outlst Outlet Fixed Pressure :-} outlet Outlet Fixed Pressure
B outlet Outlet Fixed Pressure 2 outlet Outlet Fixed Pressure
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Setup, CFD-ACE-GUI

5. SC (Solver Control )
- Max Iterations : 1000

- Residual Reduction Ratio :

6. Run

- Submit to Solver

g o e O] HM
Engineering &
HER

Communication

ot | mo | ve | ac | mre | vk | 1c [5€] out | viz | Run |

Iter
[terations

Spatial

Maximum [terations | 10000

0.0001

47}

Solvers

Relax

Limits — OR —
Start
Adv

Residuals

Residual Reduction Ratio |0.0001 =| -0OR -
Minimum Residual [1E-18 =

Mass Balance

7

[~ Specify stopping criteria

PTIMD]VCIBCIMRF]VR]IC]SC]Dut]\.«’iz

User Shared Library

File Name |IibUSErAr:E.DLL Browse.

Parallel Run Controls

I~ Parallel Run

Parametric Study

[ Parametric Study

Run and Monitor
| &8 Submit to Solver |

@ Stop
B save and Stop

[& save and Continue

£ View Residuals % View Outputs
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Implementation — Example1

5.569

s/w - apnyubenoPA
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Arbitrary interfacel| 22 F HEC =2 HHSl= 2F

rl

1. Arbitrary interface ‘442 2ot group AI’8 & Set2 X|’JSHX| A2 BF; Set dd

Lo
| o | - T = | - | L. ULTUU| L. Um—IO| L. ULTu|
| Turb. |Upwind | CG5+Pre| S0|1.0E-04| 2. 0E-01] -
| E | - | - | = ] - | - | - | 1.0E-30] 1.0E+20
| D - | - [ - | - | - | 1.0E-30] 1.0E+20
Arbitrary Interface set Arb_3 processed with mazimum gap = 8.333749979726354E-003

I Interface not properly assigned for Arbitrary interface Ho. Arb & I

Error Exit from CFD-ACE-SOLVER

2.'Set= &3 P%! f01|E17f adY E?

87 > set’ HES ot O =8| dgds BE
F o gekhdol Exgh

Ja3

SABBIYO| IK|SHHLt gapOl ZXHoHOF 2.
S HE)Z FS o2 $Y > AX} 2O OF o2

W
v

THEE YU Cell 3719 10%

7|Et : T-junction 2t& 02 (Arbitrary interface2| limitation &)
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Arbitrary interface

Arbitrary interface?| X E dEO=E &4

3. Model option

Remeshing Scheme Limitations
- Transfinite Interpolation(TFI)
v TRl scheme®| 22 HEZXO| ZL0Et X

v Combined model®| A TFI Remeshing schemeS At

8% ¥°

NN 7 2 0] 1 1|
H

Engineering &
... Communication

Negative Volume 244

— DTF Options
2 T o
0 i
//// § c
5 ¢ 2D
O
202958 & 3D
oo
ﬁﬁ"‘ﬂi,‘.ll l ¥ Volume Check
CeAH -
A DTF Geometry Units
Combined model No combined model Meters v

- Solid-body Elasticity Analogy
v’ Polyhedral grid cell2| % X|JIL|X| YZ

=]

Kyungwon Engineering & Communication
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Arbitrary Interface BC Limitations

i Murmhber 1
* Not Supported for 2D Grid Systems //

* Multiple Structured Directions
An unstructured arbitrary interface set cannot be matched / /

. . . 1

up to a structured set that has multiple directions. — .
The structured set has to be entirely in the i, j, or k direction. » il

* Not Supported For Various Modules
Arbitrary Interfaces are not yet supported for the following /
modules/options: Stress Module
(not supported in stress solved volume conditions)
Electroplating Module
Thin-Wall Feature - you cannot have an arbitrary interface at a thin-wall boundary condition
Degenerate Grids - the procedure is to convert the sim to all polyzones with either the dtf_make_sim_poly utility or
dtf_make_sim_poly () APl in the DTFOL_ ACE+ library Cyclic Boundary Conditions - if a cyclic boundary condition
touches an arbitrary interface, results may be incorrect.

Arbitrary Interface T-junction Example

« Conjugate Interfaces
The use of an arbitrary interface at a conjugate interface (any solid-fluid, solid-solid) may lead to inaccurate results

* Monte-Carlo Radiation
You may use arbitrary interfaces in Monte-Carlo radiation simulations if the arbitrary interface set does not produce
any residual boundary condition faces.

+ Avoid T-Junctions

There have been some problems encountered when T-Junction. A T-Junction is an area where two or more arbitrary
interface sets come together. Because the arbitrary interface groups are always projected, we have found some probl
ems at T-Junctions because some of the cell nodes could be trying to project in two directions.

e ____________________________________________________________________________________________________________________________|
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Setup, Example2 (Impeller)

VelocityMagnitude - m/fs
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Arbitrary interface

Setup, Example2 (Impeller)
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Gap : 0.1Tmm

Scale : milimeter[mm]

Kyungwon Engineering & Communication
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Setup, Example2 (Impeller)
1. DTF It2 Open
2. PT : Flow, Grid Deformation &t mo| ve|ec]wrlic]sc] out| viz] run |
Applications
L — General
Modules
Iv Flow

[ Heat Transfer (Heat)

¥ Turbulence (Turb)

[ Chemistry/Mixing (Chem)
[ User Scalar (Scalar)

20 mrrh'

[ Radiation (Rad)

[ Spray

[~ Macro Particle (MacP)

[ Free Surfaces (WOF)

[ Two-Fluid (Fluid2)

[~ Cavitation (Cawv)

[ Stress

v Grid Deformation (Deform)
[ Plasma

[ Electric (Electr)

[~ Magnetic (Magnet)

[ Kinetic

Scale : milimeter[mm] L

. ______________________________________________________________________________________________________________________________________________________________________________________|]
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Arbitrary interface

Setup, Example2 (Impeller)

3. Model option
- Transient Time Step : Standard
No. of steps : 1000
Time Step : 0.1
- Grid deformation module2 BtEA| Transient2 A3 sH0F &t

- Deform : Remeshing Scheme Transfinite Interpolation(TFI)

4. Volume conditions
- solidE N Qe MY S MEY = groupZ X
- Fluid subtype : Liquid(Water)4 &4
Physics : density = 997 kg/m3
Fluid : viscosity(kinematic) = 1.589E-05 m?/s

- Solid : Aluminum alloy 41 &(database)

Physics : density = 2700 kg/m3

Kyungwon Engineering & Communication

|| | [E—
gineering &
... Communication

PTVCIBC]VR]|c]5c]c-ut]\riz|Run]

Shared

Remeshing SchemeIAT

Flow
Turb

Adv

17
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Setup, Example2 (Impeller)

5. Boundary conditions

- BC Setting Mode : General
BC Type : inlet
Flow : Sub Type : Fix Vel. (Nomal)
Pressure= 0 Pa
Temperature=300K

Nomal Velocity = 1Tm/s

BC Type : outlet

Flow : Sub Type : Fixed Pressure

Pressure= 0 Pa

Temperature=300K

Kyungwon Engineering & Communication 18
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Setup, Example2 (Impeller)

5. Boundary conditions

o o . -
| HA(F2M)0 diFste 2= 245 B F Of2jet 20| 23 .
Name BC Type BC SubType
3 outlet Cutlet Fixed Pressure
i Fix Vel. (Normal)

2 arb_out Wwall Mo slip —

7 NoName Wall Mo Slip

7] NoMame Wall MNe Slip

B No Slip

[ No Slip

- BC Setting Mode : General
Deform : Prescribed Displacement
Rotation Speed = -360 deg/s
Axis of Rotation = P1(0, 0, 0), P2(0, 0, 0.02)2 SN HF2E 3|H
Forward / Backward Angle Form initial condition = ZtZf 360000/-360000(2| ™ oA Zt = X| )

P Mo | VCVR] ic| sc| out] viz| Run | Axis of Rotation End Point Y2
BC Setting Mode End Point X1 — Constant
— General — Constant Ye [0 lm
BC Type X1 |0 =l m End Point 72
— Wall
: End Point V1 — Constant
(External Face on Fluid Volume) —
— Constant 22 10.02 Q L
Flow — Prescribed Displacement =
Turb £ VA | | m Rotation Constraints
[™ Translation
End Point 71 — Constrained
¥ Rotation —i Rotation Speed
— Constant Forward Angle from Initial Position |3600  &7| de
Rotation Speed J 2
s Constant o | m Backward Angle from Initial Position |-3600 &7 deg
Omega |-360 = | degss End Point X2

— Constant

x2 [o Zm

Kyungwon Engineering & Communication 19
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Setup, Example2 (Impeller)
ot | mo | ve [Bc] wr] ic| sc| out] viz | Run |

5. Boundary conditions BC Setting Mode

—i Arbitrary Interface

- BC Setting Mode : Arbitrinterf. 41 EH

Arbitrary interfaceE X8 o}7| M= M2 H8Es ZE HE 22 Group A

S22, 699862 mm

=80 b :
y [ #  NoName Wall No Slip
7o Mg 4 o Z  NoName wall Ne Slip
A 7 NoMame Wall Mo Slip
\If . Z  NoName wall No Slip
1{\ L o P Y PR VAEall lm O lim hal
20 iy’ .. u - W | Set Group Ungroup Expand Groups
]
/
Group 1
Group 2

Kyungwon Engineering & Communication 20
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Setup, Example2 (Impeller)

6. SC (Solver control) pr] mo| ve| ec| wr] ic out | viz | Run |
- Max iterations : 30 Iterations
Spatial
E— Maximum Iterations | 0 =
Solvers
Relax
Limits — OR —
Start Residuals
Adv Residual Reduction Ratio |0.0001 =Z| -oR-
Minimum Residual |‘E—‘B =
7. Run [ Residual Blot - D:#1_Tezching#CFD_ACE_BasicKNUT_UniverWTESTwarbitrary_ interface _set2#impel RSL - o x
Flle Edit Ticks Display Fonts Varisbles Windows
M =] B & normalize Values
- Submit to Solver — = .

Residual Plot

W ¥ Dissipation Rate

Dissipation Rate

Transient Timesteg: [15 of 15 4]
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