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Comprehensive Solution

Centralized Software Licensing
Management

Smart Access to
Computational Resources

Robust Design Optimization

Early Reliability Prediction &
Simulation
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Modeling
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Virtual System Verification &
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Environment
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Mesh Display
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- Surfaces Fifter Text =
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Y l:l |‘ Yfggﬁ Edges Pture  fa Inlet
2
JJ\\ 105 ) Qutline rotor-inlet
. . . it [» Interface
— Field variable lists / [ Overset > Internal
ik I I Qutlet
. Shrink Factor Feature Angle § . periodi
— Surface lists . = ! periedic

: - rotor-blade-1
\ [ Duﬂme] [lntenor] mtm_ iaded
JiH 734 a— |
rotor-shroud
— Surface/Zone type —— stator-blade-1

stator-blade-2
stator-blade-3
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4 9 Results
4 5 Graphics
o . . B Mesh
New Persistent Graphics Object types + B Contous
- MeSh " Ec::perature
- Path"ne 4 ﬁ:thlir:js
— Particle Track = hot
- Pt D
Pathlines can now be plotted on B pe

arbitrary Eulerian phases.

Smooth contour option in addition to
default banded

Legend for contours/vectors can be
interactively resized and moved

Copyright © IDAJ Co., LTD. All Rights Reserved. 30
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Easily display multiple types of graphics (mesh,
contours, or vectors) without complex overlay
workflow

Easily apply / adjust transparency

Support for multiple colormaps for different solution
guantities

Built on the concept of Graphics Objects. s f‘-.
Iﬁ >

Mame: pump-vahe-flow

Title: Fllow and Pressure in the Pump

Graphics Dbjects Transparency E M I H I d b H t - t S
‘_ pesuwe b 8 as| inciudae o ecCts Into cen
pu Mew... vector-1 < Di y 0 a u’:: Vectors Edit...
o
v RSN Expand All body 4 0 » 54 Hh".,. vector-1 Copy...
b & Re &5 Pathlines Delete
S i Param Collapse All checkvalves 0 » 0 = Particle Tracks :
piston <« [ » 0 [ E Plots Display
4 Scene Add to graphics Ip
pump-valve-flow Addto Scene b
I EZ Animaticns New Scene...

fask Page | Tree | purmp-valve-flow
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Limit Register B

Name limiters-0

Solution Limiter

. . . . . . . . [Absolute Pressure v]
Easily identify problematic cells during solution iteration )
Use Cell Registers to mark cells according to solution criteria:

— Variable Limiter: Mark cells where selected solution variable has been

Field Variable Register ==
I|mited by the Solver Na:e pressure-top-10percent . .
ype i lues of
- Field Variable Ll [:;P -]
H @ Cells Outside Range © Pressure M
* Min- and Max-value cells o tn o) s s
. . . . @ Low Value Cells — s
e Cells with value inside or outside a range

Cells having value in top n % 1g

* Top / Bottom value cells (Cells whose value is > or < X% of the Min/Max)

- Residual: Mark cells where a given equation residual is above a threshold
percentage of the maximum residual in the domain.

[Save;‘Dsptay] [D'splay Options...] [Compute]

& Residual Register (23]
Registers are updated during solution and definitions are saved Name residuako
with case file
Registers are named objects in the tree and can be displayed, vy
adapted, selected for poor-mesh numerics e
- Display settings (color, symbol, etc.) are register-specific and persistent Zpsnon

Threshold Percent 90

[D'splay Dptions...] [Cancel]
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ePolyhedral Unstructured Mesh Adaption (PUMA) method
eCompatible with all cell types

eRefinement and coarsening supported

> /adapt/set/method

Adaption method (0 = Hanging-t IMA 3D) [2] 2

Copyright © IDAJ Co., LTD. All Rights Reserved. 33
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eLarge scalability improvements for sliding interf

eResults
e Test case
— 140 million hex-core cells
— F1 car with 4 wheels as SI Racing_car_140m
e Close to 3X speedup at 2048 cores 4000
% 3000 20%
é 2000
S (T olex
5 256 512 | 1024 = 2048
_E- R17.x 2875 1809 1477 1106
|_

mR18.0 2110 1153 688 422

Run on CRAY XE6
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Compatibility with density—based solver

¢ Suitable for high Ma compressible flows

Full support for compressible flow if using density—
based solver

2"d order in time for stationary mesh zones

Contours of Mach Number (Time=2.5000e-03] Sep 11, 2018
ANSYS Fluent [(3d. dbns imp. dynamesh. overset mesh, lam. transisnt)

Moving mesh zone compatibility (previously beta) Booster Separation with Ma=14 Engine

e 15t order in time only Plume

Density-Based Sol
Hybrid Initialization (Density-Based Solver)

¢ Use Hybrid method by default in same scenarios as for non—overset
cases

* No longer necessary to set rpvar for interpolation method as in 17.2

Performance improvements, particularly in parallel

Copyright © IDAJ Co., LTD. All Rights Reserved. 35
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eCorey model for 2-phase relative -

pe rm ea bility (preViOUSIV Beta) REE;}ZJEE:EEme [ Mesh Motion |F:rdn::::e [ 73D Fen Zone | Embedded LES | Reaction |=
e Any pair of phases may be chosen as

Relative Permeability
Model Options

i 1 Wetting Phase[water =] L
wetting and non-wetting 51 CE—

© CoreyModel MNonWettngPhasefol v

eOther phases may be present but are : |
not included in the formulation

eTarget application: accurate simulation
of water-oil displacement in reservoir
production.
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TR LR ER K I T2 (Beta)

eFor flashing and similar applications it is important to

consider the composition-dependent bubble / dew point
curves in the mass transfer model

ePreviously this required UDFs. New option permits import of
tabulated saturation curves for single components or binary

L]
mixtures | Wil
— Evaporation-Condensation Model @ Tabulation ... @
Lee Model Bubble Points File Name
Evaporation Frequency Bubble_PT.xy
-+ o
Condensation Frequency

Dew Points File Name
Dew_PT.xy

.1 Evaporation-Condensation Praperties

Saturation Temperature (k)

0.1

- [Ezbulation tsat ~)[ Edt... |
8

bE .75 .00 1.00 g
Nov 17, 2018 _
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eUp to 20% speed-up for PDF combustion using real gas
model

eSurface reactions can now be computed using the Chemkin-
CFD solver in Fluent

eLimit list of species for boundary specification, and residual
monitoring

Copyright © IDAJ Co., LTD. All Rights Reserved.
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New Flank Milled mode added to BladeModeler with
controls for blade ruling line distributions

Introduced consistent geometry representation between
tools for flank milled blades (design, aerodynamic
analysis, mechanical analysis and manufacturing)

Customer impact: primarily automotive turbocharger and
industrial compressor manufacturers

Copyright © IDA] Co., LTD. All Rights Reserved. 40



TurboGrid CAD Support

Available in 18.0

Improved fidelity and robustness by importing CAD
models directly into TurboGrid
—  BladeRow

R18.0 Capabilities

—  Transfer via workbench schematic

¢ BladeEditor (DM) exports underlying, native blade surfaces
from and meridional flowpath in Parasolids format

¢ Blade modifications via general DM features such as fillets are
not currently transferred via schematic

e BladeGen to TurboGrid connection still uses blade profile points
—  Directimport
e Supports Parasolids (x_b, x_t) and ICEM CFD Tetin (.tin)

e User must assign faces and curves to appropriate turbo
topology

e Further refinements to come throughout 2017
Customer impact: all BladeEditor/TurboGrid users

Copyright © IDA] Co., LTD. All Rights Reserved.
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CFX Harmonic Analysis (HA)

(! eresers 15C20166

IDAJ CAE

Release focus: Aeromechanics of blades

— Blade Flutter (1st use case under HA method)

— Fast solution to transient periodic flow 10x to 100x faster
than transient time integration

HA (3 modes) ND = -4
0.015 T = 7 -
3 modes
0.014 \ +H-1% ——
0.012 \
2 oDz K 1%
£ e +-
0.0 ¥
Eom | W =
E 001 S
£ ooo 8= 0.610207
i 0,008
0.007
0.006
0.005 8 -
50 72 100 150

iteration

200

Agrodynamic Damping

0015

0014
003 ¢
0012

0011 -

0.009
0008
0007
0006

0005

| Transient (128 tspp) ND = -4

Trans 128 ——

\ s

W,/ 5= 0.010194

Q 500 1000

iteration

2000

Transient simulation can
take between 15 to 30
vibration cycle to
converge

Aerodamping/Flutter

Transient
Full-wheel
R14.5

Transient

Reduced geometry
FT-method

Fast solution
R14.5

Harmonic Analysis
Reduced geometry
FT-method

Faster solution
R18.0
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Turbo Performance Maps in Workbench

Provide easy setup for
running turbo performance

maps (multiple operating - P
points) ] —T =
Provide simple charting tool ~ ~= == § N

for viewing and comparing -

performance maps & E|L S

Leverage WorkbenchDPsto = & = |~

automate concurrent
solution of operating points
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Fillets from CAD
import

CAD surface imported
and assigned to
topology

Exact representation

High quality
parameterization

High quality mesh
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