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Agenda &

nnova
lable Simulation Delivered

O Function of ennovaCFD

O Analysis example using ennovaCFD
—Environment assesment analysis
—Aero Dynamics with moving belt wind tunnel
— Air multiplier with macro function

O ennovaCFD as a general meshing tool

O Next release
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Function of ennovaCFD T

Ennova
Scalable Simulation Delivered

" General function for pre/post processing
W Geometry import
W Repairing of geometry

. Meshin-g We continue to improve on
@ Analysis Setup existing functions, especially
" Post processing improve mesher and

= Special tool geometry repairing tool.

m Aero Dynamics tool

m Evironment Assesment tool *
m Macro function and Batch run *
*v1.7 new release

RAARA VK- b
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Function of ennovaCFD (Cont.) 6”

Geometry import

]

e |Geametry Files (*ecf *reds tiin ®.3dm *=2tl *igs *iges #2tp *step thasz *blk *_En_df *x t *{J_I:n *LATProduct # v] | Cancel |
STL Geometry Files (*stl) Abailable at current version(V1.6
Maztran Geometry Files (¥nas *blk *bdf (V1.6)

ICEM Geometry Files UEtin tetin_autao)
Rhino Geametry Files (% 3dm)

IGES Geometry Files (*igs * jges)
STEP Geometry Files (*=tp ®step)

Parasolids Geometry Files (% x_t *x b)
GATIA WE Geometry Files (* SATProduct * GATPart)

CATIA W Geametry Files (* model) :
=[-DEAS Geometry Files (*arc *unv *mf1 *prt *pke) — We are testing these

Unieraphics Geametry Files (*prt) format.

JT Geametry Files (*jt) _

Fro/Eneineer Geometry Files (% asm *asm [0-9]% *prt *prt [1-9]* * neu *xas * xpr)

Gooegle Sketchup Geometry Files (% zkp)

Ihventar Geometry Files (*ipt *jam)

—

[

In addition to intermediate formats such as STEP, IGES,
Parasolid,ennovaCFD will be able to import the native
format of CATIA,I-DEAS,UG,Pro-E.
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Function of ennovaCFD (Cont.) QN

W Repairing of geometry
®m Even if there are incompleteness in the import data, it can be
modified on ennovaCFD by using repairing function , such as face
extrusion, edge zipping, hole filling, crossing face cutting, and
primitive shape creation function.

Intersecting Imprinting Projection of edge
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Function of ennovaCFD (Cont.) e

Ennova

Scalable Simulation Delivered

Meshing

Tetra mesher

shrinkwrap Surface wrap

Import
E Repair geom 0| Surface wrap |
,I, . 4
Remesh
Find volume | — 1
‘Ib iconHexMesh
ennovaCFD Mesh ennovaCFD has prepared multiple meshing
P . N approaches so user can choose the appropriate

meshing approach for each theme.
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Function of ennovaCFD (Cont.) Y

Ennova
Scalable Simulation Delivered

W Analysis Setup
W Steady/Transient
m Compressible/Incompressible
W Turbulence model
= RANS (Std k-£. Realizable k-, k-wSST. SpalartAllmaras ) LES. DES
SubModel
m MRF,Porous,Heat Source
Conjugate heat transfer
VOF

Radiation
L 2P Radiation VOF+Sliding mesh

Sliding mesh

L2P+Sliding Mesh
CHT L2P VOF
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Function of ennovaCFD (Cont.) Y
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m Export iconCFD files and Run solver

m It outputs the iconCFD file (mesh data, boundary conditions,
properties, calculation parameters, etc.) and rgh~xdpt.

“ By executing the script, iconCFD solver is exggul e .t

 un Solver (Eonove) SR

= FOAM Setup

FOAM Dir “ficonGFD=v3.2.11

Change iconCED Inztall Dir

Funct i onbject izurfaceR

olumeFlwx 0,0038124764

— Caze Setup

v 4. 0881666799505
O stdDev 4.14131989658e-

SRR 44000026091 . stdey 1.94145804524e-05

Use Potential Flow [t _ j,_,. 0
dnclude Mesh [as 8
[ Export Setup Files i . mﬂﬂtﬂﬂt

1 For ol

Epsiloni min 7.741053760106-087 e G.48800
LS.+ nin 0.00202036370115. e 0002100601147 AT

faceSource faceSource, Out output
am(Outlet) for phi = 0. 0038124764655T

volumeReport tvolum

e_report,

idual = 0,877240341145. Final residual = 0,002

Currently we are testlng the running
iconCFD solver in windows environment
using Windows 10 WSL (Windows
Subsystem for Linux).

244149552,
186087074,
[626116281,
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Function of ennovaCFD (Cont.) Y

Ennova
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" Post processing

m ennovaCFD has a standard post processing function, you can read
the result file of iconCFD directly and visualize it. |

[
l

Droplet Threshold

isoSurface
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Analysis example using ennovaCFD : &y
Environment assessment analysis -

® Environment assessment analysis such as wind environment
analysis around building is one of the analysis themes suitable
for iconCFD because the calculation scale becomes huge.

. kLAY T Y ==
f____l o
oo | xr =
jeetne R AFAT E FAGUI
S A B@ L E «— IRMRg +
| [General sett
: General
i ||| Time Dependence
&
fulence Mode|
perature Cale
of Species
wity X [m/sd]
.o Ed ity ¥ [m/s?]
ity Z sl ]
[ Load P Setup.
Turbulece (R )
S ome one
0
1 T
2
a‘% alphak
Iphap:
: ||| aloha
=
: \\\\\\\\\\\\\\\\\ [x]

£ @ m notepchayabusa |

Chalk Point power generatlon plant 5|FE®3 : Robert N. Meroney “CFD predlctlon of coollng tower drlft
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Analysis example using ennovaCFD :
Environment assessment analysis ==

Terrain data and building data are prepared, and it is read with a dedicated
tool. By specifying the wind direction, EAT will automatically create an analysis

area.
In addition to flow calculation, diffusion of chemical species released from the
exhaust tower and setting of particle calculation can be set easily.

ey

Ilj“"l ?. -

Terrain data ‘ building data

Terrain +building Terrain + building diffusion of chemical species

+ analysis domain
10
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Analysis example using ennovaCFD :

Ty
Aero Dynamics with moving belt wind tunrei -

= Due to the amendment of the Fuel Efficiency Standards Law,
demand for aerodynamic analysis corresponding to wind tunnel
with moving belt is increasing.

» By considering the rotation of the tire with the sliding mesh,

aerodynamic analysis corresponding to wind tunnel analysis
with moving belt can be performed.

Cell Zones (Icon) 8 X

Select Cell Zone Group

Fr_AMI

Dyhamic Mesh Enabled

P
e Motion Type [F{otating Motion V]
Ramp Time [z] 0.0
| Center =0.730203 0741917 0313177
Y | Normal 110
9
' Omegs [RPM] 115192
(= . \__ﬁ Z g
®0po GRGs D00 0456 0608 O Ty = - 20008 S0u
. : ; i : . .| e 3.750e+001
Settl N 2.500e+001
C t f 1.250e+001
rea I O n O 0.000e+000

rotating domain Velocity with tire sliding
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Analysis example using ennovaCFD :
Air multiplier with macro function ===

w  The flow supplied from the inlet is discharged from the slit, and the flow rate is
increased by involving the surrounding air. In the catalog, the flow rate at the
outlet reaches about 15 times the inlet flow rate.

U_rncg
5.00

b —

;a;. Suction
see's (Total Pressure
A fixed)
Outlet ),
(Total pressufet
fixed) i i

0.1200

Inlet (flow rate fixed)

0.1000

e
]
o
<]

0.0600

78 [m3fs]

0.0400

0.0200

0.0000 -

A0 ®O
In the calculation, it was
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Analysis example using ennovaCFD :
Air multiplier with macro function ===

Since enabling batch execution of ennova CFD from V1.7, it is
also possible to parametric shape optimization by coupling with
modeFrontier.

Cost function: maximize outlet flow rate, minimize pressure loss
Parameter Slit shape (curvature, slit width, etc.)

N . Q/\/—> iconcFd) F | wode FRONTIER
Ty
L onnova
Geometry change Meshing, Setup Solver Optimjzation

Macro function and batch execution (v1.7 release)

It is possible to output the history operated by the GUI to the macro file
(.esf file).

You can execute batch by using macro file.
% ennova - batch macro file name

13
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ennovaCFD as a general meshing tool

Ennova

Scalable Simulation Delivered

m From V1.7 it is possible to output mesh file created with ennova
CFD in ANSYS Fluent format (. msh file).

IconErd )

Modularized @ Industrialized @ Customized

Ennova

Scalable Simulation Delivered

Meshing

Solver

ANSYS Fluentl&. ANSYS, Inc.[C&DRFEENELE,
ANSYS BELMEDIARTDANSYS, Inc.DRBEZHLIUT—ERAIL ANSYS, Inc.. Fz(d. KESLVMBOEICH
3ANSYS, Inc. DFHOEIFREIETY,
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Next release “

W V1.7 release (early next year)

Mesher, geometry correction tool Robustness improvement
Import of CAD (STEP, IGES, parasolid)

Output. msh file

WSL compatible

Macro function & batch execution
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