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-l Introduction _

- Set-up
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iconCFD PROCESS = e
CASE SETUP WORKFLOW

Modularized @ Industrialized @ Customized

iconCFD GUI

iconCFD Geom

CAD Surface liconCFD MultiCase || CFD case
+ iconCFD Wrap
IiconCFD App
iconCFD Platform

iconCFD Process

« CAD conversion and geometry manipulation
» General purpose CFD set-up GUI

« Setup of multiple similar cases in tabular view
» Very quick application specific case creation
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iconCFD PROCESS e

o Geometry pre-processing

Import and triangulate CAD data
IGES, STEP, JT

Modify triangulated surface data
STL, VTK, NASTRAN, OBJ
Assign patch IDs
Transform and copy parts
Detect and stitch leaks
Fill holes, connect edges
Manipulate surfaces
Adjust surface normals
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iconCFD PROCESS e
8

H ’A&T:Edges Edge Select. - Edge Modify Face Selection Faces Modify / Repair ﬁ\\
. G e O m etry p re ) p ro Cess I n g f 35.0 Feature L Pick @& Fil Standard Pick Delete Transform Spit at Edges ‘5
1 = & Connect | PID Polygon  Set Part ID SpE Parts  Coarsen D
Import and triangulate CAD data | < s o o~ i S
IGES, STEP, JT MNumber Manifold  Cear ) Remove Cear Bad | (e DelDupl Face Leaks.

Modify triangulated surface data
STL, VTK, NASTRAN, OBJ
Assign patch IDs
Transform and copy parts
Detect and stitch leaks
Fill holes, connect edges
Manipulate surfaces
Adjust surface normals
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iconCFD PROCESS e

C Geometry pre-processing

Import and triangulate CAD data
IGES, STEP, JT |

Modify triangulated surface data 1
STL, VTK, NASTRAN, OBJ |
Assign patch IDs |
Transform and copy parts |
Detect and stitch leaks
Fill holes, connect edges
Manipulate surfaces
Adjust surface normals
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iconCFD PROCESS e

o Geometry pre-processing

Import and triangulate CAD data
IGES, STEP, JT

Modify triangulated surface data
STL, VTK, NASTRAN, OBJ
Assign patch IDs
Transform and copy parts
Detect and stitch leaks
Fill holes, connect edges
Manipulate surfaces
Adjust surface normals

12> Stitch and Fill Leaks X

(""'_»'\ number of boundary edges 8005 and points 7589
Stitched Points:5672
Stitched Edges Points:0

@ox
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iconCFD PROCESS  »wereroeom
L Geometry pl’e-proceSSing fm(ﬁ'} Feature E:sg:s — Eigep::ect sge:od-fy ::::echon - :Zuodﬁylke::wm — :::?:\\
Import and triangulate CAD data |m e g aie | olme | oo e s e
U8 wmber | wenod | cex | o serfy: | Oe = vaDwince Lo

IGES, STEP, JT

Modify triangulated surface data
STL, VTK, NASTRAN, OBJ |
Assign patch IDs
Transform and copy parts
Detect and stitch leaks
Fill holes, connect edges
Manipulate surfaces
Adjust surface normals
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iconCFD PROCESS e
8

@ Geometry pre-processing [ e R e e
Import and triangulate CAD data 1(“"“ s I e e
IGES, STEP, JT P terber | Mkl om0 Reow | O e R R e
Modify triangulated surface data
STL, VTK, NASTRAN, OBJ &> Transformation Values 7 X
Assign patch IDs Torsote 0 0 pod |
Transform and copy parts SEE 0 o

Rotate [degree] 0 0

Detect and stitch leaks
Fill holes, connect edges
Manipulate surfaces
Adjust surface normals
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iconCFD PROCESS e
8

@ Geometry pre-processing /{ i m\\

l:ature Edges Edge Select Edge Modify | Face Selection Faces Modify / Repair

Import and triangulate CAD data | = ree wm GF e e e e s e
IGES, STEP, JT e o o fge o s
Modify triangulated surface data
STL, VTK, NASTRAN, OBJ .
Assign patch IDs =
- fece]dgdc
Transform and copy parts | «4J|u
Detect and stitch leaks \\tasd -
Fill holes, connect edges
Manipulate surfaces
Adjust surface normals |
;\ g CEdR | %‘-ﬁ“er :/'
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iconCFD PROCESS
GEOM TOOL

@ Geometry pre-processing /

— Create surfaces for
computational domain,
cell or face zones

— (Rotated) Bounding box
— Convex object around part
— Surface offset

— Rotational volumes

C Support Aero-CFD case setup with
calculations of

— Distance

— Projected frontal area

— Surface area and normal
@ surface morphing

— Based on adjoint sensitivities K

N
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iconCFD PROCESS e
GEOM TOOL 3

@ Geometry pre-processing / \

— Create surfaces for
computational domain,
cell or face zones

— (Rotated) Bounding box
— Convex object around part
— Surface offset

— Rotational volumes

C Support Aero-CFD case setup with
calculations of

— Distance

— Projected frontal area

— Surface area and normal
@ surface morphing

— Based on adjoint sensitivities k j
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iconCFD PROCESS e

. K,:’.ﬂ ' ~‘“._\\
L G e O m etry p re - p ro CeSSI n g fi\ Show | Feature Edges Edge Select, Edge Modify Face Selection Faces Modify / Repair BC:.,‘
(L'_) PID 35.0 | Feature L Pk & Standard Pick Delete Transforn  Spk at Edges umof‘q
Create SurfaCGS fOf (1) | SEL | Cakubte ' Boundary 180.0 || A Connect || PID Polygon | Set Part ID SpitParts  Coarsen m
. . | — 9% | show Non-Mani | yiad 23 Lines 3 | Linked 0.00001 | DelDuplPts  Refine Inten|
computational domain, (2 0R wme oot co e O B¢ Owm oD Les |

cell or face zones
(Rotated) Bounding box
Convex object around part
Surface offset
Rotational volumes |

@ Support Aero-CFD case setup with
calculations of

Distance |
Projected frontal area ; |
Surface area and normal v ’
@ Surface morphing e
Based on adjoint sensitivities Q S ey

" y
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@ Geometry pre-processing

Create surfaces for
computational domain,
cell or face zones

(Rotated) Bounding box
Convex object around part
Surface offset

Rotational volumes

o Support Aero-CFD case setup with
calculations of

Distance
Projected frontal area
Surface area and normal
@ surface morphing
Based on adjoint sensitivities

iconCFD PROCESS e

g CEUR Y
=
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iconCFD PROCESS e

@ Geometry pre-processing

Create surfaces for
computational domain,
cell or face zones

(Rotated) Bounding box
Convex object around part
Surface offset

Front Left  (0.007001 -0.760271 -3.99351e-06
ROtationaI VOIUmeS Front Right | 0.0069925 0.760271 7.49528e-06
. Support AerO-CFD case Setup Wlth Rear Left  2.79319 -0.763432 -5.00679e-06
CaICUIationS Of Rear Right 2.79317 0.763432 -9.98378e-07
Distance Front Track  1.52054
Projected frontal area Rear Track  1.52686
Surface area and normal S WheelBase | 2.78618
O Surface morphing '/\/' Center Foint. 1.40009 0 -6.25849e-07
Based on adjoint sensitivities C"“,
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iconCFD PROCESS e

@ Geometry pre-processing

Create surfaces for
computational domain,
cell or face zones

(Rotated) Bounding box

Convex object around part
Surface offset

Rotational volumes

C Support Aero-CFD case setup with
calculations of

Distance

Projected frontal area

Surface area and normal
@ surface morphing

Based on adjoint sensitivities

5> Show Projected Area X

'@ Projected Area in direction X: 1.89154154785104

Projected Area in direction Y: 3.58410187257039
Projected Area in direction Z: 6.60318523974362

@ o
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iconCFD PROCESS
GEOM TOOL

@ Geometry pre-processing / \

— Create surfaces for
computational domain,
cell or face zones

— (Rotated) Bounding box
— Convex object around part
— Surface offset

— Rotational volumes

C Support Aero-CFD case setup with
calculations of

— Distance

— Projected frontal area

— Surface area and normal
@ surface morphing

X

%> Averaged Normal, Median Point and Area

' & Calculated averaged normal, median point and area for 96
faces.

Median Point: -1.70542 -6.50788e-005 1.05814

Area Mid Point: -1.69582 -6.5054e-005 1.05341

Bounds Mid Point: -1.6968 -6.50287e-005 1.06223

Area: 0.756668
P

— Based on adjoint sensitivities \ /
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iconCFD PROCESS e
GEOM TOOL 3

@ Geometry pre-processing

— Create surfaces for
computational domain,
cell or face zones

— (Rotated) Bounding box
— Convex object around part
— Surface offset

— Rotational volumes

@ Support Aero-CFD case setup with
calculations of

— Distance
— Projected frontal area
— Surface area and normal
@ Surface morphing
— Based on adjoint sensitivities
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www.iconCFD.com

iconCFD PROCESS
ICONCFD GUI

C Purpose:

— Set up (mesh and solver) and run iconCFD cases

iconCFD Process

@ New Key Feature:

— m}
Windows  Help
[y

File Edit Create Tools
~ - S ECRECIEICN(E GG Run Manager
TELTER T 39 [Pptions Tree | = ACOUSTIC_GenericSideMirrar_RANS 3
- Initial Conditions | value By El Inlets — I 2 1
=+ Boundary Condition ¢ — — 5D . genericSideMirror_domaininlet ESOU rce LI brary
I s =+ Boundary Cond... = Qutlets
- Outlets - Patches genericSideMirror_d : - genericSideMirror_domainOutl
Symmetnpne] v = sy plres — Job and Workfl
S Walls ype ) - genericSideMirror_domainFlool O an Or OW
&£ | - Field Sources BC Type Velocity Tnlet - genericSideMirror_domainSid
[ Pre-Processing Tools = U . genericSideMirror_domainTop H H
e S - ibraries
- Map Fields i genericSideMirror_basePlate
~Value (3900) - genericSideMirror_mirrorFront
=k “ genericSideMirror_mirrorRear E — Pyth 0 n AP I
- BC Turbulent LU s
-~ Turbule.. 0.05 <
Formula & g
a
Value 0.1 =
E]
- Turbule., 1 @
- Uref [m/s] 39 g
= epsilon
-~ BC Turbulent ILU
-~ Formula  epsilen
- Turbule... 0.05
Turbule... 1
- Value 0.01
- Uref [m/s] 38
= nut
LBC Zero Gradient
[=}- Display
- Visible « -
4 ][« > [ 3
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iconCFD PROCESS -
GUI - RUN MANAGER

@ Resource Library:
— Definition of resources, i.e. specifications of machines to submit to, how to run, etc.

ﬁourceubraw - - \ — Host settings

&

e IWEEOIEBE (|| © ® @ & — Job settings
ccon R — Submit script

Host Name : 102.168.254.10
C:\WPrograms\Applications\PuT TYViplink exe
User Name ! punit
Password : ooy -b] ll?lj
Connection Command : | C:\\Frograms\|Applications\\PuTTv\\plink.exe _-0] [l 7)) S et- u p by I T Or
Sep Command : Ci\\Programs\\Applications\\PuTTY\\pscp.exe =+ (@ eXp e rt user
Zip Command : C:\\Programs\ Utilities\\ 7-Zip\\7z.exa a _-b] [l ]

Max MP1 Ranks Per Node : (8 5

Num Nodes : 16 = . Scrlpt Edltor
e Management Setngs — '
Detailed help menu

Scratch Path : | fusers/terra02/punit
— Examples

Fath Equivalence : .'-r j [l ? |]

'm free=3.756 #4 -p 0 £5 -pe openmpi 16 | =k | Im|7[
3

I ) America :: Europe :: Asia
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iconCFD PROCESS -
GUI - RUN MANAGER

Q@ Job Library:
— Generic interface to allow specification of job types

ﬁob Library - O h — List of commands
to run a single job
Default j C @: [E @ g J

4

blockMesh serial
decomposePar serial
iconHexMesh -paralle parallel
checkMesh -paralle parallel
changeDictionary -paralle parallel
distributeFields -from O.org serial

iconCellLimiter -paralle parallel

iconSimpleFoam -paralle parallel

Lel oo aeefe]e]s

foamToVTK -latestTime -paralle parallel

N LLL_LLI_L 3 America :: Europe :: Asia
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iconCFD PROCESS -
GUI - RUN MANAGER

@ workflow Library:
— Generic interface to allow specification of workflow types

ﬂorkﬂowubrary - 0 \ — Multiple simulation

(£)

Distributedorldlow j \EJ EEJ £ 1] ﬁ [-!j \;J @ Path | C:\Users\Punit Nayyar\.iconCFD-GUT\workflows\DistributedwWoriflow. ict JObS In One run
Wordowsape -
— Sequential jobs

Name | Default | echo Running workflow... T

6
{{resource.preCommands}} @ - Steady - tranSIent
o]

(&) &

# Number of Nodes
export NNODEs=5{cat hostfile | wc -1}

echo NNODES=${NNODEs} - P I’I ma.l — adj 0| nt

# Copy case(s) to each node

homeFath=5FWD

dos2unix hostfile

for i in (find . “type f -name "{{resource.jobScriptFileName}}"); do

caseDir=5(dimame $i) - Set-up by expert User

echo $caseDir

cp hostfile $casebir
cd $cas=Dir
chmod u=x *Case

— Important parameters

far | in $({{resource.hostfileCommand}}); do

echo Copying case to node $i

sep -1 ..[$caseDir {{resource.userName}}@3${i}:{{resource.scratchPath}}/. eX p 0 S e d to u S e r
=fdev/null
done =

cd {{resource.scratchPath} }/ ScaseDir/
dos2unix {{resource.jobScriptFileName}}
echo Running case ${cassDir}
Jf{{resource.jobSeriptFileName)} =/dev/null

I ) America :: Europe :: Asia
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iconCFD PROCESS "
GUI - RUN MANAGER

@ Run Manager:
— Main interface

/ - \ — Select case path

o [ e o] .
@ E 6 © CRCRERONO ®®@ Pick resource
. . — Pick job/workflow type
Job/Workflove | a, n

B = e e — Submit job

Edit

— Scripts can be edited

— Python API: main
components of Run
Manager can be invoked
by user in Python script

o ) America :: Europe :: Asia
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iconCFD PROCESS e

Q Run Manager:
Main interface

Ausribin/env python Select case path
##- Demo script demonstrating how to use the Run Manager Python API Ple resource

import liblconRunManager as rm « Import the module ) )
import os Pick job/workflow type
#é#- Create run object 4 Instantiate an object of the Run Manager SmeIt JOb

run = rm.Run()

##- Select machine to submit job to
run.listResources() T
run.setResource('zephyr_ic3121")
run.getResourceName() #for confirmation

Scripts can be edited

—<} Select the resource

|

##- Select single-job type .
run.listJobTypes()
run.setJobType('Default’,rm.runType.JOB) —<
run.getJobName() #for confirmation J

Python API: main
components of Run

#4Run job Manager can be invoked

os.environ[ICONCFD_GUI_ROQT] = 'fe/Users/Punit Nayyar/WORK/PROJECTS/ICON/iconCFD Set ICONCFD_GUI_ROOT env i i
Process/Code/iconCFD-develop/install by userin Pyth on scri pt
run.run('/c/Users/Punit Nayyar/WORK/PROJECTS/ICON/iconCFD Process/Code/Test)

Select the job type (single job or workflow)

Contact Us
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iconCFD v4.0
AGENDA

-l Introduction _

- Set-up

1| Setup

- Wrapping

2| Wrapping

. Meshing

3| Meshing

~ Solving

4| Solving

- Third Party
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- iCO“CFD WRAP www.iconCFD.com
CAD TO CFD PROCESS

@ CADto CFD /

— CAD triangulation and minimal
surface mesh preparation with
iconCFD Geom

— Automatic surface wrapping
with iconHexMesh-based
approach in iconCFD Wrap

— Case creation with iconCFD Gui
or iconCFD MultiCase

— Hexa-dominant meshing with
iconCFD Mesh

icon) | e Bt
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iconCFD WRAP

SUMMARY from CAD to CFD:

CAD Preparation = 15min
Wrapping = 2h16min
Case creation = 5Smin

Meshing= 1h37min

TOTAL=4h14min

Contact Us
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iconCFD v4.0
AGENDA

-1 Introduction _

- Set-up

1| Setup

» Wrapping

2| Wrapping

. Meshing

3| Meshing

~ Solving

4| Solving

- Third Party
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i COHCF D M E SH www.iconCFD.com
H-MESH

C H-topology layer mesh in concave corners
— Improve quality and accuracy of boundary layer flow simulation
— Structured-style layer mesh automatically generated in concave corners

— Topology automatically
transitions from O to
H-topology

— Based on angle
between adjacent face
normals

— Fully parallelised
algorithm with minimal
user input

O - Topology H - Topology

E. contact@iconCFD.com
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i COHCF D M E SH www.iconCFD.com
H-MESH

C H-topology layer mesh in concave corners
— Improve quality and accuracy of boundary layer flow simulation
— Structured-style layer mesh automatically generated in concave corners

/ \ — Topology automatically
transitions from O to

H-topology

— Based on angle
between adjacent face
normals

— Fully parallelised
algorithm with minimal
user input

\» — DLR F6 wing-body
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H-MESH
C H-topology layer mesh in concave corners

icon

— Structured-style layer mesh automatically generated in concave corners

— Improve quality and accuracy of boundary layer flow simulation

m
B
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iconCFD MESH www.iconCFD.com
CUT-CELL MESHING

@ cut cells at surfaces instead of snapping
— Improved mesh quality due to less distortion
— Advantageous for face zones, narrow gaps, high fidelity meshes with good quality

— Cells are cut
— Cells outside domain . gizzeEazsasssas

are removed sk wﬂ)j_; i‘_,g\
— Surface layers 2 EEREsd

are added i \

AL i

Al
AL
A
1
1
1
!
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iCO“CFD MESH www.iconCFD.com
CUT-CELL MESHING

@ cut cells at surfaces instead of snapping
— Improved mesh quality due to less distortion
— Advantageous for face zones, narrow gaps, high fidelity meshes with good quality

— Cells are cut

— Cells outside domain
are removed

— Surface layers
are added

I ) America :: Europe :: Asia
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0 iconCFD MESH wwwiconGFD.com
CUT-CELL MESHING

@ cut cells at surfaces instead of snapping
— Improved mesh quality due to less distortion
— Advantageous for face zones, narrow gaps, high fidelity meshes with good quality

— Cells are cut

— Cells outside domain
are removed

— Surface layers
are added
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com

~8000 cells
Max RL: 12

UsalN ag 19911
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icon

Refinement, snapping and layering now performed in 2D

@ Mesh directly in 2D, instead of generating 3D mesh and then extruding 2D mesh from a
patch
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iconCFD CORE e
MIXING PLANE 3

Mixing Plane Interface / \

— Turbo-machinery simulations in
steady-state

— Couples rotor and stator mesh regions
at rotationally symmetric interface

— Circumferential averaging of fields
(area or flux weighted)

— Matrix-coupled mesh interface
— Used in combination with

— Multiple Reference Frame (MRF)
in rotating domain

— Periodic cyclicAMI boundaries
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iconCFD CORE e
MIXING PLANE 3

Mixing Plane Interface / \

— Turbo-machinery simulations in
steady-state

— Couples rotor and stator mesh regions
at rotationally symmetric interface

— Circumferential averaging of fields
(area or flux weighted)

— Matrix-coupled mesh interface
— Used in combination with

— Multiple Reference Frame (MRF)
in rotating domain

— Periodic cyclicAMI boundaries
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i COHCFD co RE www.iconCFD.com
TURBULENCE ENHANCEMENTS

C Spalart Allmaras DES:
— Enhancements:

— Results:
— Explicit specification of RANS zones

— Corrected boundary layer profiles
— Corrections to S-term

— Avoided grid-induced separation
(s.zs 025 \
— SA RANS =—— SARANS
—— SADES —— SADES, all RANS
@ Experiment ® Experiment
== 1/Tth power law fit ===« 1/7th power law fit
0.20 0.20
0.15 0.15
E E
= =
0.10 0.10
0.05 0.05
0.00 - 0.00 -
0.0 0.2 X . ) 0.0 0.2 0.4
u/U
= )
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i COHCFD co RE www.iconCFD.com
TURBULENCE ENHANCEMENTS

(O Spalart Allmaras DES:
— Enhancements: — Results:
— Explicit specification of RANS zones — Corrected boundary layer profiles
— Corrections to S-term — Avoided grid-induced separation
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@ URANS Zeta-F improvements:

i COHCFD co RE www.iconCFD.com
TURBULENCE ENHANCEMENTS

— Proving beneficial to external vehicle aerodynamics simulations

@ New kOmegaSST models:
— kOmegaSST DES, DDES, IDDES

@ DES hybrid convection scheme
— For hybrid RANS/LES calculations

— Blends between two convection
schemes based on wall distance,
velocity gradient and eddy viscosity

" Icom )

/U.UOE

0,0055
0,005

0,004%

Skin friction coeffcient \
L) L L) T

exp m
old zetaF
new zetaF

1 2 3 4 y
Himd

America :: Europe :: Asia
E. contact@iconCFD.com

ICSC 2017 | iconCFD v4.0 | November 2017 © 2017 ICON Technology & Process Consulting




i COHCFD co RE www.iconCFD.com
TURBULENCE ENHANCEMENTS

@ URANS Zeta-F improvements:
— Proving beneficial to external vehicle aerodynamics simulations

@ New kOmegaSST models: s N
— kOmegaSST DES, DDES, IDDES
0.8 4
@ DES hybrid convection scheme o
— For hybrid RANS/LES calculations |
— Blends between two convection 5
schemes based on wall distance, ’éoz‘
velocity gradient and eddy viscosity 2 004
024
0 44— r— oy ey ey e Y
05 10 15 20 25 30 35 40 45 50 55 60 &5 70 75 Bj

\ x/D
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@ URANS Zeta-F improvements:

iconCFD CORE
TURBULENCE ENHANCEMENTS

www.iconCFD.com

— Proving beneficial to external vehicle aerodynamics simulations

@ New kOmegaSST models:
— kOmegaSST DES, DDES, IDDES

@ DES hybrid convection scheme
— For hybrid RANS/LES calculations

— Blends between two convection
schemes based on wall distance,
velocity gradient and eddy viscosity
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iCO“CFD MOVE www.iconCFD.com
DYNAMIC LOCAL RE-MESHING

Dynamic local re-meshing algorithm

— Seamless re-meshing in solver run

— Global or local re-meshing Full opening and closing of gaps a

— Conservative field e
mapping

— Fully automated and
parallelized

— Surface geometry
updated based on

A ANIARRN oo

EH AR
N i

¥
7 0,

— Patch faces
— Surfaces moved B
with patches IR
— Cell zones for N ;::;:\::Sf“
— Frozen points N \Ei N |
— Prescribed \ N b Surface Mesh )
movements
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iCO“CFD MOVE www.iconCFD.com
DYNAMIC LOCAL RE-MESHING

Dynamic local re-meshing algorithm
— Seamless re-meshing in solver run

— Global or local re-meshing Intersecting paths a
— Conservative field
mapping // - L \‘
— Fully automated and
parallelized

— Surface geometry
updated based on

— Patch faces

— Surfaces moved
with patches

— Cell zones for
— Frozen points

— Prescribed
movements
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iCO“CFD MOVE www.iconCFD.com
DYNAMIC LOCAL RE-MESHING

Dynamic local re-meshing algorithm
— Seamless re-meshing in solver run

— Global or local re-meshing Intersecting paths a
— Conservative field sz RS \
mapping riangulated mesh patches | Moved surface
— Fully automated and T
parallelized

— Surface geometry
updated based on

— Patch faces

NAOOE O e

— Surfaces moved TR s D L] DRI A
with patches
— Cell zones for
- Frozenbpocllnts /§\\z_~
— Prescribe KA
movements %ﬁ [ Remeshed 42 times
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iCO“CFD MOVE www.iconCFD.com
DYNAMIC LOCAL RE-MESHING

Dynamic local re-meshing algorithm

Seamless re-meshing in solver run
Global or local re-meshing Take-over simulation a
Conservative field \
mapping

Fully automated and
parallelized

Surface geometry
updated based on

— Patch faces

— Surfaces moved
with patches

Cell zones for
— Frozen points

— Prescribed
movements
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i conCFD LZP www.iconCFD.com
SOILING

C Soiling simulations
— Eulerian carrier flow: steady-state or transient, turbulent, incompressible
— Lagrangian cloud transport: in frozen Eulerian solution or fully coupled
— Surface film model
— 1-cell extrusion of surface patches
— Velocity coupling between Eulerian and surface film regions
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i COHCFD LZP www.iconCFD.com
SOILING

C Soiling simulations
— Eulerian carrier flow: steady-state or transient, turbulent, incompressible

— Lagrangian cloud transport: in frozen Eulerian solution or fully coupled
— Surface film model

— 1-cell extrusion of surface patches
— Velocity coupling between Eulerian and surface film regions

(" )

Top surface of film region

Film region

Bottom surface of film
region
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iconCFD OPTIMIZE
EXTERNAL AERO

Q@ Local damping of ATC term © 20 order adjoint discretization
— Much better convergence of adjoint — Same schemes for primal and
equations adjoint

— Symmetrical sensitivity field
— Better optimization reached

K Ua probe in back of fully resolved car for aerodynamic drag optimization \
0.4 0.4
0.2 0.2
o
o o 702 V\ — o 02 o
g g s £ -04
> > o Y
-0.8 -1
-1 -1.2
-1.2 -1.4
0 4000 8000 12000 16000 0 4000 8000 12000 5000 10000 15000
Iterations Iterations Iterations
Uay Ua, Ua, Uay Uay Ua, Uay Uay Ua,
\ Without ATC damping, 1st order With ATC damping, 15t order With ATC damping, 2" order J
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ICONCFD TRANSONIQC vcocroeom
AR

NEW MODULE

@ cCollaboration between ICON and Aircraft
Research Association (ARA).

© Transonic solver

— Implicit, block-coupled, density based (¥ H’
— Semi-implicit RANS turbulence Y {
modelling .

@ validation case: Onera M6

— Swept, semi-span wing
— Mach: 0.8395
— Reynolds Number: 11.72 E+6
— Angle of Attack: 3.06 deg

— Structured C-H grid: 884736 cells

— Important phenomenon: A-shock
— Two shocks meet close to 85% of

wing span

— Well captured with iconCFD
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iconCFD TRAN
NEW MODULE

@ cCollaboration between ICON and Aircraft
Research Association (ARA).

Q@ Transonic solver
Implicit, block-coupled, density based

— Semi-implicit RANS turbulence
modelling S

@ validation case: Onera M6
— Swept, semi-span wing
— Mach: 0.8395
— Reynolds Number: 11.72 E+6 TN

AR RS
ST

so N I www.iconCFD.com
www.ara.co.uk

///// ///

RSN AN
\\\m\\\\\\\\\\\\w\\\\“\‘\\\\

R0
Y \\\\

. ‘\\\\‘Q\\\\\\\\\\\ \\\\\\\\\\\\\\\\\
— Angle of Attack: 3.06 de SRR
- - \\\\\\\ \\\\\\\\\\\\\\\\\\\\\\ N
\\\\\\\\\\\\\\\\‘QQ\&Q\\Q\\\\“\\\
SRR AR

\\\\\\\\\\“‘\\\\\\

— Structured C-H grid: 884736 cells —_—
Important phenomenon: A-shock =
— Two shocks meet close to 85% of
wing span
— Well captured with iconCFD
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ICONCFD TRANSONIC u..cocom
NEW MODULE -

@ cCollaboration between ICON and Aircraft
Research Association (ARA).

Q@ Transonic solver
— Implicit, block-coupled, density based

— Semi-implicit RANS turbulence
modelling

@ validation case: Onera M6

— Swept, semi-span wing
— Mach: 0.8395
— Reynolds Number: 11.72 E+6
— Angle of Attack: 3.06 deg

— Structured C-H grid: 884736 cells

— Important phenomenon: A-shock
— Two shocks meet close to 85% of

J

0.274-

o o
g%

o
N

o
o

I|||m||||||\|||||m -9
]
I~

o
o

wing span \
— Well captured with iconCFD
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ICONCFD TRANSONIQC e
NEW MODULE -

)

y/b 4 O 95 Experimental Upper p
=u. iconTransonic
Experimental Lower 1 Wind-US code O 274 -
y/b=0.90 """ B
N . Wind-US code -
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08
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- N
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1 e Expenimental Lower ___O o)
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y/b=0.80 " i -
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D E
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i c on CF D v 4.0 www.iconCFD.com
AGENDA

—-i Introduction _

- Set-up

1| Setup

» Wrapping

2| Wrapping

.. Meshing

3| Meshing

~ Solving

4| Solving

- Third Party
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\ | ,iCO“CFD www.iconCFD.com
A3 THIRD-PARTY UPGRADES

. 7.2 M cells - 1 node of 16 cores - 1000 It
Code performance upgrades
12000
10000
o Openmpi upgrade 8000
— From openmpi-1.4.2 6000
— To openmpi-1.10.7 4000
2000
0
intelmpi-5.0.3 openmpi
MiconCFD-3.3 miconCFD-4.0
46.1 M cells - 4 nodes of 16 cores - 1000 It
25000
20000
15000
10000

0 4.
\ intelmpi-5.0.3 openmpi /
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iconCFD

www.iconCFD.com

THIRD-PARTY UPGRADES

C Upgrade to ParaView 5.3
— Previously 4.1, only server

— One build with OpenGL 2
and Mesa:

Uses GPUs and CPU
Considerably faster

Server, Python API
and client

— Second build with OSMesa:

" Icom )

For off-screen rendering on
clusters without GPUs

Server and Python API

Use python scripts or
remote-connect with client

@ Edit Miew Sources Filters Tools Catalyst Mecros  Help

e B ma RN KAP>DMEB mmep

B B 558 St 5| @ soidColr - Surface
Pipeline Browser B O ayons1 ® |+

F 0 B9 % S OE TR OB R oA

T T

Search ... {use Esc to clear text)

== properties (Clip2) D el-
ClipTypa | Plane b
Plane Parameters

#| Show Plane
Origin | 0.68 424 0.453

Norma| |1 o 0

Note: Use P’ to pick 'Origin’ on mesh or ‘Ctri#P" to snap to the
clozest mesh point

X Normal (Camera Normal
¥ Normal
Z Normal

Reset Camera to Normal

Reset to Data Bounds.

\fosel o

N !
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LEGAL NOTICES R—
AND DISCLAIMER

This presentation is supplied in confidence, and To explore the specific capabilities of iconCFD,
commercial security on its contents must be interested parties are invited to contact ICON for a
maintained. It must not be used for any purpose non-obligation quotation.

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.

i\'.’"f;,’
. - iy
rint™

reen
Please consider the
environment before printing
this presentation. We
recommend ‘Greyscale® as
printing color settings.
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