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DOE Setup of Different Vehicle Positions
Combined With Morphing with iconCFD
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APPLICATION EXAMPLE" "V ECASNEDEARS

@ Each entry from the setup table can be
defined as DOE variable

@ Multiple
Integer: DOE_RANGEI -1..2
Float: DOE_RANGEF -0.5..0.5
String: DOE_LIST_SA RKE_KO
Binary: DOE_ON
BinaryExclusive: DOE_excON_mirrorParts

@ Only one component per group & setup can be
active

@ User defines number of cases to be created.

Cases will be populated

@ Parameter distribution can be customized
based on external applications like
etc

. Visualize effect of each
' DOE parameter in
Slider Tool in iconCFD

Process

Parallel Charts in
Slider Tool in iconCFD
Process

MNew

iconCFD | Product Presentation
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1

Import

STEP-5: DOE TABLE

Export Add Col. | Del. Col. | Add Row  Del. Row

2
rotationl (F 0 1)
)

3

parameterDisplacementl (

6.1
6.1

0.3

Import DOE
parameters from CSV
into DOE table in
iconCFD Process
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APPLICATION EXAMPLE"" >V FECASMEDEAX=
MORPHING

@ iconCFD Process allows external morphing
coupling with any morphing program through
session files

@ Built-in morphing functionalities are also
available:

— Morphing Lines based on splines

— Morphing Boxes based on B-splines

— Radial Basis Functions

— Displacement : along specified axis and with
given value

— Rotation : around specified axis and with given
value

— Attached Solid : unique transformation for parts
following other operations

® Morph Parameters can be defined inside the
setup table as a normal input or as a DOE
variable if needed

GLOBAL morphingCoupling :
parameterDisplacementl : DOE RANGEF -8.3..8.5

Copyright © ICON Technology & Process Consulting Ltd. America .- Europe :: Asia
ICSC | November 2019 www.iconCFD.com
© ICON Technology & Process Consulting



APPLICATION EXAMPLE: -+ EcAsme0fif 2

@ Enhanced usability features for generating

morphing geometries
Insert / delete slices in morphing boxes
Mirror morphing boxes
Interactive symmetric handle motion
Morphing cylinders

@ RBF Morphing

@ Batch capability with iconCFD-GeomBatch
tool

Contact Us
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APPLICATION EXAMPLE °F PV FHCASMBDREARS
)

DOE SETUP COMBINED WITH MORPHING
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Rapid Brake Disc Cooling Simulation with CHT
On A Simplified, Isolated Wheel Assembly And
Faster AMI Performance on Industrial Brake
Disc Models with iconCFD

[ ; ; ]
OO _
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APPLICATION EXAMPLE F°//EcAEMBDEAR=

RAPID BRAKE DISC COOLING SIMULATION WITH CHT

@ Far-field domain geometry created automatically in
iconCFD Process using Wind Tunnel Template

@ Setup created in few minutes using iconCFD Process pre-

processing tool to export all required input files
—  All brake disc modelling properties and files created P
automatically from few input parameters

@ Mesh ~2.5 million cells generated using iconHexMesh

@ Steady-state (RANS with realizable KE turbulence model)
and transient (using IDDES-SA) flow solved using
different solvers and 6 mesh regions (5 solid, 1 fluid)

Copyright © ICON Technology & Process Consulting Ltd. America :: Europe :: Asia
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APPLICATION EXAMPLE °7 /" ECAEMEDEAXS

@ Different material properties applied to brake discs/pads

(carbon), calliper (iron) and brake bell (aluminium)
Easily administered during setup using integrated material
database in iconCFD Process

@ Tire and brake bell rotation modelling using rotating wall
boundary condition

@ Brake disc system rotation modelled using rotating wall
velocity boundary condition in conjunction with special BAF

(band-averaged flux) method
More accurately solve the circumferential temperature
distribution of the brake disc without the need of applying a
dynamic mesh method

@ iconSimplecFoam with for steady-state solution followed by
thermal CHT solver iconTempChtFoam with frozen primal
flow solution

iconCFD | Product Presentation Contact Us
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APPLICATION EXAMPLE °7 /" ECAEMEDEAXS

@ Transient brake cool-down simulation with Brake Cool-Down

constant heat release of 4000W applied for
Initialisation phase at region contact
interfaces

@ Compressible heat soak with buoyancy

Heat Soak
WO

o iconCFD | Product Presentation Contalct Us .
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APPLICATION EXAMPLE F°//EcAEMBDEAR=

FASTER AMI PERFORMANCE FOR BRAKE DISC COOLING SIMULATIONS

@ On industrial brake disc cooling models,
rotating brake disc with AMI is run-time
“heavy”

@ New enhancements in iconCFD (v4.1) can
deliver up to 50% speed-up in some cases
— Improved AMI load balance
— AMI weights caching

Copyright © ICON Technology & Process Consulting Ltd.
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Soiling Simulations with Wiper Motion on a
SUV with iconCFD
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APPLICATION EXAMPLE °7 /" ECAEMEDEAXS

@ CAD created using morphing boxes in iconCFD Process
to adapt shape of generic car model

@ Far-field domain geometry created automatically in
iconCFD Process using Wind Tunnel Template

@ Setup created in few minutes using iconCFD Process

pre-processing tool to export all required input files
All soiling properties and files created automatically from
few input parameters ° Prayingleo putersprayingtes . 011, 0

@ Mesh ~12 millions cells generated using iconHexMesh T T i i e S iperveriods T
@ Steady-state (RANS with Spalart-Allmaras turbulence JTEEIM e i °

model) and transient (using IDDES-SA) flow solved using
iconCloudPisoFoam solver (without surface film) and
iconCloudFilmPisoFoam (with surface film)

@ IS D 0 D 0 B G 008 0 0 2 2
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APPLICATION EXAMPLE °F o/ HCASVMEDEAR=
SOILING AND WIPER MOTION ON A SUV

@ One-way coupling with surface film on wing

mirror

—  Lagrangian particle modelled with frozen flow-
field

—  Moving surface film

@ Two-way coupling (with DES) with surface film

on wing mirror

—  Momentum is transferred from Lagrangian
phase to Eulerian phase

—  Moving surface film

Copyright © ICON Technology & Process Consulting Ltd. America .- Europe :: Asia
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APPLICATION EXAMPLE °F o/ HCASVMEDEAR=
SOILING AND WIPER MOTION ON A SUV

@ Self-soiling modelled using particle injection
models (e.g. cone injection) applied at specific
locations (e.g. front/rear wheels)

—  Particle cloud solver (e.g. iconCloudPisoFoam)

used to monitor deposition of particles on nearby
patches

@ Wheel & tire treatment using MRF

diffusedDeltaf
3e-06 E

266

& 7]e-6
a v Time = 0.05 Sec. E

0
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APPLICATION EXAMPLE °F o/ HCASVMEDEAR=
SOILING AND WIPER MOTION ON A SUV

@ Wiper Modelling

@ Also possible to do with iconCFD L2P:
—  Full vehicle soiling simulation with
Improvements to creating film region mesh
— Particle soiling simulation on sub-domain
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Acoustic Noise Modelling on a F-35 Aircraft
with iconCFD

[ iconCFD Process, iconCFD Mesh, iconCFD Thermal,
iconCFD Acoustic ]
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APPLICATION EXAMPLE °7°// " ECAEMEDEAXS

Far-field domain geometry created automatically in
iconCFD Process using Wind Tunnel Template

Setup created in few minutes using iconCFD Process

pre-processing tool to export all required input files
All acoustic properties and files created automatically
from few input parameters

Mesh ~1.8 million cells generated using R OO0 12 1
iconHexMesh

RANS, transient, compressible flow solved using
iconHotRhoPisoFoam solver with Spalart-Allmaras
turbulence model

iconCFD | Product Presentation Contact Us
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APPLICATION EXAMPLE °7°// " ECAEMEDEAXS

C

Non-reflecting wave boundary conditions
applied to mitigate spurious acoustic pressure

fluctuations

Acoustic damping applied using
acousticDampingSource function object

Compact output of multiple time dumps into
monolithic netCDF file format for each
processor directory using netCDFDumpTime

function object

iconCFD | Product Presentation
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> processor2
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> processord
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APPLICATION EXAMPLE °7°// " ECAEMEDEAXS

@ FFT analysis performed using
iconNoiseAnalyser utility in iconCFD Acoustic
SPL
1/3' octave bands

@ SPL dB maps can be visualised using specially
developed netCDF plugin for EnSight

@ Support for distributed file systems for

reconstructing netCDF data into single folder to
facilitate retrieving from remote cluster

VO

iconCFD | Product Presentation

> log
v 3 netcor
v (83 distributed
> processor0
> processoril
> D processor2
> D processor3
> D processor4
> processors
> processoré
> D processor7
|=] case.nc
|=] case.nc
Li_f fft_3rd_octave20_Hz.nc
@ fft_3rd_octave25.1984 Hz.nc
g_\ fft_3rd_octave31.748_Hz.nc
\il fft_3rd_octaved0_Hz.nc
\EJ fft_3rd_octave50.3968_Hz.nc
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Validation of Hammerhead Launch Vehicles
and Basic Finner Projectile at Transonic
Speeds with iconCFD
[ 3 ]

VO _
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App'ication Examplﬁ%;leﬁ 20194 IDAJHEICAE/MBDE R AL

VALIDATION OF HAMMERHEAD LAUNCH VEHICLES AT TRANSONIC SPEEDS

@ Model 11 of the NASA Tech Memo X778
Ref. “‘Steady and fluctuating pressures at transonic speeds
on hammerhead launch vehicles” NASA -1962

@ Half-domain model containing ~5 million cells
meshed with iconHexMesh

@ CFD results obtained with iconTransonicFoam at
Mach 0.8 & Mach 1.17 at different angles of
Incidence

America :: Europe :: Asia
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Application Exam

Cp dlong launcher center line - Mach 0.81 - alpha 0

u CpEp
== CpCFD
— Profie

M = 0.8, a = 0°. Mach in volume, Cp on surface.

Mach
20e01 03 04 05 06 07 08 09 1 1.1 1.2e+00
1 |

| | I _ 06

05 1 1.2e+00
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Cp
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L Ll |

Mach
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Cp dlong launcher center line - Mach 1.17 - alpha 0

App'ication Examplﬁ%ﬂeﬁ 20194 IDAJHEICAE/MBDE R AL

VALIDATION OF HAMMERHEAD LAUNCH VEHICLES AT TRANSONIC SPEEDS

—CpCFD
u Cpbp
— Proflle

5 1o 15 2 % A E & & 0 5 P
X (inches)
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VALIDATION OF HAMMERHEAD LAUNCH VEHICLES AT TRANSONIC SPEEDS

Cp along launcher center line - Mach 1.17 - alpha 4

0.6,

021

Cp
-6.0e-01 -04 -02 0 02 04 06 08 1.0e+00
| | |

Mach
0.0e+00 02 04 06 0.8 1 12 14  1.6e+00
I ! |
o a

01 02 03 04 05 06 07 08 09 I moo12 13 14 15 16 1 18 19 2 21 22 23 24 25 26 27
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VALIDATION OF BASIC FINNER PROJECTILE AT TRANSONIC SPEEDS

UNCLASSIFIED

@ Basic projectile with fins

Ref. “Aerobalistic range tests of the basic finner reference & oo . .
projectile at supersonic velocities” A.D.Dupuis et Al. 1997wy _7 _____ : ,/ _______ ‘ #_‘\
T s y | 284
@ Simulations intended to complement the validation o, |

10.0

of iconCFD Transonic in the supersonic range up to
Mach 5

@ Domain model containing ~5 million cells meshed
with iconHexMesh
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VALIDATION OF BASIC FINNER PROJECTILE AT TRANSONIC SPEEDS

@ CFD results obtained with iconTransonicFoam
covering 3 Mach numbers (2.4, 3.3, 4.4)
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VALIDATION OF BASIC FINNER PROJECTILE AT TRANSONIC SPEEDS

@ Good comparison with experimental data across the investigated range

* Exp —d—"Exp-muliFit" M iconCFD A Exp =—="Exp-multiFit" M iconCFD-2Irke A Exp —=—"Exp-multiFit" B iconCFD
0.600 12.000 -5.000
2.00 250 3.00 3.50 4.00 450
0.550 -7.000
11.000 ¥
0.500 [ | -9.000
0.450 . - 10.000 -11.000
T < -13.000
> 0.400 * E 9.000 T

$ 3 3 -15.000

0350
8.000 5 -17.000

0300
| 7.000 +19.000

*
0.250 1,000
0.200 6.000 -23.000
2.00 250 3.00 350 4.00 450 2.00 250 3.00 3.50 4.00 450 25 000
MACH MACH ‘ MACH
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QUESTIONS? REFRKIR: 20195 IDAIF [E[CAE/MBDEARKRS
MORE INFORMATION?

www.iconCFD.com
contact@iconCFD.com
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LEGAL NOTICES IRERIE: 20194 IDAIREICAE/MBDRAR AL
AND DISCLAIMER

This presentation is supplied in
confidence, and commercial security on
its contents must be maintained. It must
not be used for any purpose other than
for which it is supplied, nor may any
information be disclosed to unauthorised
persons. It must not redistributed, be
reproduced in whole or in part without
permission in writing from ICON.
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reen
Please consider the
environment before printing
this presentation. We
recommend ‘Greyscale’ as
printing color settings.
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