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Workshop Description:

This workshop deals with external aerodynamic around a generic SUV car 
travelling at 180 [km/h]. This type of simulations require large meshes 
and considerable computing power, in order to provide accurate results 
in a reasonable time.

Learning Aims:

This workshop aims to teach basic procedures in running parallel jobs in 
ANSYS Fluent. A relatively coarse and a finer mesh will be employed and 
a comparison will be made on computer performance on both meshes. 
Various issues will be discussed, connected with computing performance 
(mesh size, transient vssteadyςstate run, y+ value at walls connected to 
the turbulence model used, etc.) and a few tricks to accelerate solution 
and save CPU time will be mentioned.

Learning Objectives:

To learn how to perform parallel runs in ANSYS Fluent. 

Introduction
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Start a WB Session and load a Project

ÅStartANSYSWorkbench(AWB),by issuingcommand"runwb2" in a Terminal. First,
you needto issuecommand"module load ansys" and then command"node" (to
havea full nodeat yourdisposal).

Å"File>RestoreArchiveΧ" browse to the subςdir "3.HPC_WORKSHOP" and select
archivedAWBproject "car_ext_aero_UNSOLVED.wbpz" andclickbutton "Open".

ÅAWBwill requesta working directory to extract the archiveand a project name.
Select the original dir ("3.HPC_WORKSHOP") and select the default name
"car_ext_aero_UNSOLVED.wbpj" for the AWBproject that will be restored.

ÅThefollowingviewshould

appear,includingonlya "Mesh"

component.
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Processed Geometry (Design Modeler)

A brief tour in finished "Geometry" cell will be made by the lecturer. 

Please pause your workshop work to watch,
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Mesh the Model with the Existing Settings

ÅMesh the model by selecting"GenerateMesh" button. A meshof approximately
9.5M cellsiscreated.

A brief discussion in preςset "Mesh"cellwill be made by the lecturer. 
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Examine the Produced Mesh

ÅExaminethe inflation layersaroundall walls. Use"SectionPlanes"for convenience.

ÅReviewthe MeshStatistics(Skewness, AspectRatio,etc.).

ÅReviewthe "NamedSelections"(boundaryandcellconditionsin Fluent).
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Close Meshing ςExport the Mesh File

ÅExitANSYSMeshingby "File>CloseMeshing".

ÅIn the AWBprojectschematicthe "Mesh" cell isnow complete(checked).

ÅDragςandςdrop a "Fluent" ComponentSystemonto the "Mesh" cell. Before you
drop it you will seewhat will happenwhenyou do ("TransferA3", i.e. the meshfile
will be exported from ANSYSMeshing; the "Mesh" cell B2 to ANSYSFluent; the
"Setup"cellA3).

ÅNow, cell B2 "Mesh" requiresan "Update", in order for the meshfile * .msh to be
created. Updatecell "Mesh" by RMBand"Update".

ÅSavethe AWBprojectas

"car_ext_aero_MESHED.wbpz".
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Start Fluent Standalone

ÅUsing"Terminal"go to the workingdir
and launch ANSYSFluent standalone
by issuing the command "fluent" in
the. Use the settings shown (all the
rest settingskeepasdefault).
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Read & Check the Mesh

ÅReadthe meshby: "File>Read>MeshΧ" andbrowseto dir:

"CFD_Thursday_26Sep2013/ 3.HPC_WORKSHOP/car_ext_aero_MESHED_files/dp0/

SYS/MECH" andselectmeshfile "SYS.msh".

ÅReadthe mesh: "File>Read>MeshΧ". Themeshis readandautomaticallydistributed
to 12 FluentNodesprocesses,asrequested. Thereis alsoa FluentHostprocess. The
distribution of the mesh is done by the default algorithm METIS. The user can
distribute the mesh manually with severalother ways (e.g. by coςordinate axes
systemof varioustypes; Cartesian,Cylindrical,Polar,Principal,etc.).

ÅCheckthe mesh: "Mesh>Check". No errorsshouldappear. Theminimumcell volume
is reported to be 4.254299eς10 [m3] and being lessthan 10eς08 [m3] requiresthe
useof the doubleςprecisionsolver.
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ÅActivate turbulence modeling. In "Models" branch of the model tree at the left,
select "ViscousςLaminar" and click button "EditΧ". From the list select the kς
om/SST2ςequationeddyςviscositymodel,with the settings,asshown.

Turbulence Modeling
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ÅAlthoughthe car is moving into stagnantair, ƛǘΩǎconvenientfrom a computational
point of view to changethe systemof referenceand assumea stationarycar and
flowingair.

Åinlet: The air enters with a uniform profile of 50 [m/s] (=180 [km/h]), with mild
turbulencelevel,asshownin the BCpanel. Weusethe "VelocityInlet" typeof BC.

Boundary Conditions (BCs) ς1
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Åtop & side: although there are other alternative BCs for the top boundary
(symmetry),we will use the samesettingsas with "inlet" boundary. Thisis a good
approximation,which alsohelpsfaster convergence,providedtheseboundariesare
located remotely enoughfrom the car (becauseessentiallywe are forcing the air
flow to have a certain direction and velocity, whereasin reality this happensat
infinity from the bodythat deflectsthe flow awayfrom it).

ÅIn order to copythe "inlet" BC,we needfirst

to makethem of the sametype. Select"side"and

then "top" zonesandin the "Type"list selecyt

"velocityςinlet".

ÅNowpressbutton "CopyΧ" andthen "inlet" from the list "From

BoundaryZone"andfinallyselect"side"and

"top" from the list "ToBoundaryZones".

Boundary Conditions (BCs) ς2


