HEE 77 0] M
H Engineering &

... Communication

[ CFD-ACE+ License ]

CFD-ACE+ Solution Packages

ACE+ Solver
FASTRAN TOPO+
Solver Solver
GEOM VisCART

VIEW
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Package Reference Solver Modules (2 Processes License) Pre and Post Modules
ACE+ Basepack
ACE-SP-01
Flow, Turbulence, Heat, Radiation(P1, STS, DOM)
ACE+ Multiphysics-1 Package
ACE-SP-02 Flow, Turbulence, Heat, Radiation(P1, STS, DOM)
Multiphase, Stress, Electric, Magnetics
ACE+ Multiphysics-2 Package
ACE-SP-03 Flow, Turbulence, Heat, Radiation(P1, STS, DOM, MC) 1 Geom and 1 View
Spray, Chemistry, Stress (Used Concurrently)
ACE+ Plasma Package
ACE-SP-04 Flow, Turbulence, Heat, Radiation(P1, STS, DOM, MC)
Spray, Chemistry, Electric, Magnetics, Plasma
ACE+ Total Package
ACE-SP-05 Flow, T.urbule.n§e, Heat, Radiation(P1, STS, DOM,. MCQC)
Cavitation, Mixing, Spray, VOF, Two Fluid, Chemistry, Stress,
Electric, Magnetics, Plasma
1 1Vi
TOPO-SP-01 TOPO +Basepack Package Geom and T View
(Used Concurrently)
1G d1Vi
ACE-PP-01 ACE Pre & Post Package eom and 1 view
(Used Concurrently)
1G d1Vi
ACE-PP-02 ACE VisCART Package eom and 1 view
(Used Concurrently)
CAD import for:
ACE-PP-03 ACECAD I t Pack
mport Fackage STEP, IGS, Pro/e, CATIA, SolidWorks, Unigraphics
ACE-HP-01 Parallel 8
ACE-HP-02 Parallel 16
ACE-HP-03 Parallel 32 None
ACE-HP-04 Parallel 64
ACE-HP-99 Each Parallel After 64
FAS-SP-01 Fastran Solver Package (1 Process License) None
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Package Reference : ACE-SP

Package Reference

Solver Modules (2 Processes License for All)

Pre and Post Modules

ACE-SP-01

ACE+ Basepack
Flow, Turbulence, Heat, Radiation(P1, STS, DOM)

ACE-SP-02

ACE+ Multiphysics-1 Package
Flow, Turbulence, Heat, Radiation(P1, STS, DOM)
Multiphase, Stress, Electric, Magnetics

ACE-SP-03

ACE+ Multiphysics-2 Package
Flow, Turbulence, Heat, Radiation(P1, STS, DOM, MC)
Spray, Chemistry, Stress

ACE-SP-04

ACE+ Plasma Package
Flow, Turbulence, Heat, Radiation(P1, STS, DOM, MC)
Spray, Chemistry, Electric, Magnetics, Plasma

ACE-SP-05

ACE+ Total Package

Flow, Turbulence, Heat, Radiation(P1, STS, DOM, MC)
Cavitation, Mixing, Spray, VOF, Two Fluid, Chemistry,
Stress, Electric, Magnetics, Plasma

1 Geom and 1 View
(Used Concurrently)

® 2= ACE+ Solution Package®f|= Flow, Heat, Turbulence, Radiation(P1, STS, DOM), User-scalar, Grid Deformation,

User Subroutines 2 & ZE &

® Z} Package: 2 process?| solverg &A|0| #+& 71550, GEOMIt VIEWS StLH SA[0f &

ool'

s
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Package Reference : ACE-SP

Flow

VelocityMagnitude - mis

!;:.- oo w R .
wm [3,]

o~ et
o 4
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ACE+ Solution Packages HHH ek
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Package Reference : ACE-SP

Turbulence

RANS(Reynolds averaged Navier Stokes)
= K-epsilon
= K-omega
= Low Reynolds
= Spalart-Allmaras
= V2-F
LES(Large Eddy Simulation)

RANS LES

KWENC CAE solutions provider 5
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Package Reference : ACE-SP

Heat

™ = (conduction), X} L & (natural convection), ZX| Ci & (forced convection)

23 QT Z+LHF, conjugate heat transfer), &#H3l(Ice melting, Solidification)

Bucket L&

CVD chamber
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Package Reference : ACE-SP

Radiation

P1 Method(P1)
Surface to Surface(STS)
Discrete Ordinate Method(DOM)

RadiationS 12{¢t X} S} L= LY £ 5fi 4
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Package Reference : ACE-SP

|| | [E——
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Multiphase : VOF(Volume of Fluid), Cavitation, Two fluid

Water filling

1

e

T

RS
\‘!‘
N\

I\

TARLERY

TR
RN

TR

S

Cavitation

N
10 volts SN

Flipper holder Chamber wall Throat (10 micron dia)

Multi-layer thermal actuator

Applied voltage

Ink jet A
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Package Reference : ACE-SP

Spray, Macro particle

Velacity Magnitude - m's
0.000E+00 5

=) o (=] & a8 & 8

u 0.00000 s

-
o
o
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Aerosol separator Spray A& 5! evaporation Cyclone separator
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Package Reference : ACE-SP

-—
-
-

Homogeneous Heterogeneous

Deposited Hlm‘>

Veidzin Hgh AR Trenches Subetrae —/

exit exit

contact seed layer contact

N "

€02 and
Methanol In  Water Out

Color contours shi

methanol depletio

anode anode

inlet

Water Out

Electroplating Fuel cell Bio chemistry

|
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ACE+ Solution Packages

Package Reference : ACE-SP

Stress & Grid deformation

displacementX

0.0000E+000 sec

|| | [r—
gineering &
... Communication

0.0000E+000 sec

VelocityMognitude — m/s

Fluid-stress

Check valve

KWENC CAE solutions provider
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Package Reference : ACE-SP

Electric, Magnetic, Plasma

. ) ) . ) ) Seebeck effect
Electric : Electrostatic, DC/AC conduction, Piezoelectric materials,

Peltier/Seebeck effect, Electro thermal flow
Magnetic : Static, AC, DC+AC, Maxwell equation
Plasma : Inductively Coupled Plasmas(ICP), Direct Current(DC),
Capacitively Coupled Plasmas(CCP)

13.56MHz 60MHz

NE_avg X 1.0E+15 [#/m*3] ; ° NE_avg X 1.0E+15 [#/m*3)

13.56MHz 60.0MHz
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Package Reference : TOPO-SP

Feature Scale Topography Evolution Simulation Tool

1 Geom and 1 View

TOPO-SP-01 TOPO +Basepack Package
(Used Concurrently)

|
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Package Reference : TOPO-SP
TOPO+ Basepack Package ACE-SOLVERE E8j Z| At 5 sror =3t 9jo|m{ TR0 A S| o

Z1t(Reactor scale)E HIECE, 90| &
82 Feature scale(microns)?| =22 A|
level set BHHS E3| M HI20| Y ™S

XH= adaptive meshing2 AHE.

Protective

Time = 120 sec photoresist

Time = 60 sec

Simple PVD Simple CI* etch
(Ti_gas - Ti_Bulk)
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Package Reference : ACE-PP-01

CFD-GEOM : ¥4t mEl2l Ol AX}E AM
CFD-VIEW : oi{A Z3t A| 23l IOl &= U &4
ACE-PP-01 ACE Pre & Post Pack 1 Geom and 1 View
) re & Fost Fackage (Used Concurrently)

|
KWENC CAE solutions provider

15



ACE+ Solution Packages 11
... Engineering &
... Communication

Package Reference : ACE-PP-01

ACE Pre & Post Package : CFD-GEOM, CFD-VIEW

CFD-GEOM : Q@& melal 5l AX}t MM

CFD-VIEW : olijA A1} A| 23t HIO| &= Y &4

CFD-GEOM (*.GGD) CFD-ACE-GUI (*.DTF) CFD-VIEW

A% M 9 BIC, VIC

QX KA
HAASH ol A1 2134 A2t Gt
(1) g4 A Hx ¢4
H M Batch Solver

CFD-ACE-SOLVER

=l
Jz
iy
=
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ACE+ Solution Packages 11
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Package Reference : ACE-PP-02

I

CFD-VisCART : H|EY Xts 44X Mg =224

1 Geom and 1 View

ACE-PP-02 ACE VisCART Pack
is ackage (Used Concurrently)

|
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ACE+ Solution Packages HHH ek

Engineering &
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Package Reference : ACE-PP-02
ACE VisCART Package
CADE 7|89 2 S}= 3-D adaptive Cartesian Z3At A4 A|AH
----------- e i HHIEE

Body-fitted mesh

Shower head - Nozzle

Geometry based Adaption Heat transfer

|
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Package Reference : ACE-PP-03

CAD import for :

_PP- ACE CAD Import Pack N
ACE-PP-03 mport Fackage STEP, IGS, Pro/e, CATIA, SolidWorks, Unigraphics

|
KWENC CAE solutions provider 19
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Package Reference : ACE-PP-03

ACE CAD Import Package

SAT It EI2 7|2 XN|l&

CAD import for : STEP, IGS, Pro/e, CATIA, SolidWorks, Unigraphics

Import File
File Type DTF Read Options
5 (« DTF v Read as Grids
" SAT " STL I~ Read as Lines
 IGES " PLOT3D
C TAR " FAST
" DXF {" Nastran
o " Patran
" CATIA VS (" CATIA V4
™ Pro/E " SolidWarks
" Unigraphics (" ParaSolid
" Step

|
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Package Reference : ACE-HP

1A ST TAS Qo HT AA 2N
ACE-HP-01 Parallel 8

ACE-HP-02 Parallel 16

ACE-HP-03 Parallel 32

ACE-HP-04 Parallel 64

ACE-HP-99 Each Parallel After 64
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Package Reference : ACE-HP

Parallel

- S S ol ZENAOM LER0f A
-IZ2MAZIO| YREE F1 gto

—_

=
1
(CIOIH & A2t 2 Qs Z2 M2 =2 A[4h A|ZHO| F2ts| 2ha|Z|StA| §53)

s M8 BE U Core0fl ME W A4 A|ZHH| @

B ME2E : Flow, Heat, Chemistry/Mixing, Radiation

1400
AKX} 5= . 2 96027 1200
. . ¢ 1000
off A Zat X% 74 : 200 Iteration &
> 800
E Al 25 215 1 2000 Iteration S coo
S
Y
o
BT mo | v | ac | 1c| sc| out| Run | w400
Modules 200
™ Flow o |
¥ Heat Transfer (Heat) 1 Core 8 Core 12 Core 15 Core
[~ Turbulence (Turb) CPU Core [Number]
V¥ Chemistry/Mixing (Chem)
[~ User Scalar (Scalar) 1 Core 8 Core 12 Core 15 Core
[V Radiaticn (Rad) Time[Hour] 3221 417 329 27.1
[~ Spray Time[Day] 134 1.7 13 11
Efficiency[%] 100 772 979 1189
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Package Reference : FAS-SP-01

Moving multi-body dynamics& 13{e = U= Y=4H 73 solver

FAS-SP-01 Fastran Solver Package(1 Process License)

|
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ACE+ Solution Packages

Package Reference : FAS-SP-01

Fastran Solver Package
- Moving multi-body dynamicsE 12& = U= YHE 73 solver
- 6DOF(degree of freedom)dt ZX| &3 (rigid body motion)2| HZAE M 7=

- CHZH| O] & (multiple moving bodies)A| A+-&2F ZAXHChimera grid) &

Missile
Aerodynamics Aerothermochemistry

Terp (X

CFD Research C 1997

Aircraft
Aerodynamics

BN 7 21 0| OH A
Engineering &

... Communication

Escape systems Tube launch simulation

KWENC CAE solutions provider
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