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Discovery Overview

Design tool for quick exploration
« FEA, CFD, Electromagnetic

Integrated into geometry editor

Modern, easy-to-use interface

For CFD:

* Single-phase flow, Conjugate
Heat Transfer (CHT), fans, porous

e Same solver as Fluent GPU
« Fault-tolerant GPU-meshing

Discovery Premium or Discovery §

Enterprise required for physics
simulation
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No sharp edge capture

Sharp Edge Capture

 New program-controlled default to
capture sharp edges for fluids
meshing

« Captures edges associated with fluid
conditions and interfaces to improve
solution accuracy

« Additional options for all edges or

none

Sharp edge capture '
40 Symmetry | Simulation Options Better I’eSO/u tion
Specify calculation type Of II’) /el'S Ond
outlets with
" Additional Fluid Flow Options (Explore)
sharp edge
Fluids solver = Program controlled :
P  modeling method . C0,0tUI‘@,
Specify convergence settings Improves In/et
and outlet
Specify capture sharp edges = Program controlled 3 _ monItOI‘ resu/ts

Capture thin structures

Units settings
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I Body of Influence

 New option to apply local fidelity to a
body suppressed for simulation

« Body can be any shape and either
fully or partially overlap fluid or
solid regions

« Can be combined with other local
fidelity controls with smallest size
winning

* Provides additional flexibility for
controlling mesh density and
optimizing GPU memory usage

O ® > @ Enclosure

O ® & Solid
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Fluid Virtual Walls — —

* New capability to specify a virtual wall between
two fluid regions

* Either perfectly conducting or perfectly
insulating walls

* Reduces GPU memory by removing thin solid
regions from CHT model

W =3* Fluid-Fluid Interfaces

.:jﬁ-i Virtual Wall 1

Shell and tube heat exchanger
modeled with perfectly

conducting virtual wall
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Capture Thin Structures| L1 [ 14 1L [TRITI{

* New fluids meshing option to improve
discretization of thin regions

* Improves mesh quality and solution
accuracy

No thin feature capture
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"' Symmetry l@ Simulation Options v

R4 | 0| | | 4| | | 7 EZ 4| % 4 Nl 7 4| | N N
Specify calculation type i
Additional Fluid Flow Options (Explore)
Fluids solver | Program controlled &
Specify modeling method il Thin feature capture

Specify convergence settings

Specify capture sharp edges ~ Program controlled 3
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Better resolution of heat sink fins with thin feature
capture (combined with sharp edge capture) 7 DRRD




Capture Thin Structures

12.8 GB VRAM Solution
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I Fluid Boundary Layers (Beta)

 New capability to automatically
include fluid boundary layers

* |mproves accuracy by capturing
velocity and thermal gradients near
fluid walls

* Improves drag force computation,
convective heat transfer and flow
separation prediction

Boundary Layers

LFELTTY ITULY

Fluid mesh with default (3) boundary layers
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Tabular Data Enhancement

1 Temperjture C Thermal Condictivitnym-K
« Tabular data enhancements i B o0
« Import data from CSV file - 21s o
« Display line chart : 12635 s
8 326.85 379 L £ -
* Improves workflow for 2 28,85 0 O -
temperature dependent ol s = | ERT
materials, fan curves, PSD eam—p——

480 | Data

|
429 e, 10100, hard

acceleration loads, etc.

413 i’ary
406

BH 8.94e3 kg/m?
BB 0383 kJ/kgC
‘ EH| Variable

=

Thermal Conductivity

w
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Internal 3D Fans

N 9 INTERNAL FAN JDD0501005MX0A11 || Y 5§ 145 X
&% INTERNAL FAN 1
*

ZE  Variable

‘ Constant pressure rise 1Pa

« New 3D internal fan oty
« Specify on cylindrical or rectangular fluid bodies -

« Automatic selection of inlet face with user override
« Fan performance curve or constant pressure rise

« Fan library with common electronics cooling fans
 Shrouded or unshrouded fans

* Monitors for fan operating point
* Fan pressure rise and volumetric flow rate
« Enables additional electronics cooling applications

Fan Performance Curve

e [Pa]

0 0.001 0.002 0.003 0.004 0.005 0.006 0.007
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CHT with Joule Heating

New capability to combine electric
conduction with conjugate heat
transfer /A \\\
 Enables either free or forced A
convection cooling simulation of
busbars, fuses, conductors,
electronic traces, etc.

. .. g ““
« Excellent for capturing additional ’f’/l“ ‘lm'
heat sources for electronics cooling ‘k‘h;

A

/[[/’/]Mlu I" \\

Buss bar free convection
cooling temperature

Buss Bar

@

EXPLORE \

Buss bar

current density 12 DRD



New Option to Specify Fluids Solver

 New option to specify Fluids solver

 Program controlled default with options

to set SIMPLE or coupled solver

 SIMPLE uses less GPU memory but can

require more iterations to converge
 Coupled uses additional GPU memory

but is more robust for compressible flow

or swirling flows

] f Symmetry (%@ Simulation Options

Specify calculation type

Additional Fluid Flow Options (Explore) _

Fluids solver | Program controlled &
Specify modeling method

Specify convergence settings

Specify capture sharp edges | Program controlled :

Capture thin structures

Units settings

-

Details for Mass Flow 1

0.000649
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Details for Mass Flow 1

0.000614

0.000573
@
_2°0.000532

0.000491

120 180 240 80 160
Iteration Iteration

Y |

Blow gun nozzle
compressible flow,
coupled solver
converges in 20%
fewer iterations
versus SIMPLE
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Node & Element Count Diagnostic

« Node, element and face count for
fluid and CHT simulations

 Message shown as soon as
discretization completes

* Improves ability to determine model|
size and estimate GPU memory
requirements

Mesh
Messages g QX 831920 elements
§ 11:24:06 AM - Explore mesh 3314413 faces
statistics: number of elements 1657803 nodes

831,920, number of faces

3,314,413, number of nodes
1,657,803
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Monitors on Individual Faces

 New capability to define monitor
results on individual faces

« Supports structural, fluid and thermal
results

 Easier to define and monitor results
guantities of interest

Y FORCE FroNT WALL

Force v

ULV ACI R Sc/cct individual
face or faces to
define monitor
locations, no
longer necessary
to create
separate walls to
monitor results
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Heat Flow Monitors

Heat Flow Inlet 1 (1567.9 W) <«

1710

 New heat flow monitors on inlet, |
outlet and walls conditions

* Improves ability to check heat
balance fluid-thermal and CHT i
Simu |ation ) L HeatFlow Inlet2 (-11289W) |
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Heat Flow (W)

Faucet thermal-fluid simulation, Q;, = Q:
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Monitor Details Saved in Project

Monitor details now saved in project file

 Enables review of solution convergence
or transient behavior in a saved project

Mass... (-0.03kg/s) € (5

Avg.Te... (285°C) |2 (5

-0.027

[4E]
=

-0.029

B

i -0.031

Mass Flow (kg/s)

Temperature (°C})

pa
-

1 1

Details for Mass Flow Outlet

Details for Avg. Temperature Outlei X

-0.0293 Uing

-0.0296 Ui

~253

L

— ~
-0.0;

-0 298

-0.0301 L

22

67.8 136 203 271
Iteration

67.8 136 203 271
Iteration

py ¥ |

Review monitor details in saved project
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Wall Y+ Monitor

Min. Wall YPlus Body (5.143)

« New monitor results for Wall Y+

 Create min, max or average Y+
monitors on no-slip walls and
fluid-solid interfaces

* Y+ indicates whether the near-
wall mesh is adequately refined

« Recommended values between
30 - 300

L\Y } }:( // Ava. WaLL YPLus Bopy
& Ave

R Wall YPlus «
*

Min, max and average Y+ values on Ahmed body
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Maximum Part Temperature Table

* New maximum part temperature table

« Table includes maximum temperature
for all parts in the simulation model

« CSV export of data

« Enhances post-processing for Maximur Part Temperature # B x
electronics cooling applications

Component Part Max. Temperature
Package Package 2712°C
Package_1 Package 22.5°C
Package 2 Package 224°C
Package_3 Package 26.7°C
Package_4 Package 28.5°C
Package 5 Package 26.8°C

Package_6 Package 26.4°C

B8

Package_7 Package 262°C

Heat Sink Heat Sink 30.6°C

Connector2  Connector 2 225°C

Tables

Connector1  Connector 1 225°C

w Capacitor Capacitor 229°C
Capacitor_1 Capacitor 223°C
Capacitor_2 Capacitor

Capacitor 3 Capacitor 236°C

Tabular output of maximum
temperature per part
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Particles and Curved Vector Enhancements

* New option to control the count of particles

* Improves ability to visualize the flow field while
adjusting the range to remove unnecessary values

Particles
Count
Range

Size

Animation speed

Maximum and minimum particle
count 20 DRD



Result Persistence

« Save Explore results to .dsco file

« Resuming a file with results allows post-
processing without resolving!

* |ncreases .dsco file size while letting the user
specify resolution quality or result variables

to save

General

Navigation

Licensing

Units and Display Precision
Physics

Results

Detailing

Sheet Metal
Advanced

Remote Services

P File

Settings

Display

Show modal stress results (re-solve required)

Colormap = Rainbow :

Full Results

Visual results quality = Medium 3

Include results variables | Essential 3
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Discovery Result Export to Mechanical

Discovery CHT simulation

- A A B

EEETTN R
2 @ st v - 2 @ e v, 2|@ Engreerngpan v
w—m— T Iy Mechanical thermal-stress simulation
oo with applied volumetric temperature
UG tene 7 and static pressure data

Workbench Static Structural with
External Data for Temperature

and Static Pressure 22 DRD



I Aircraft Bay Demonstration

Heat Generating
Electronics Box

/ Duct Exhaust Fan

Heat Generating
Ambient Air Electronics Box
Intake
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Wrap Up

D 2 D SIMULATION PRODUCTS  CONSULTING  TRAINING COURSES ~ SUPPORT RESOURCES v ABOUT ~ CONTACTUS O
TECHNOLOGY

The recording and
slides for this webinar ) i
are in our Technical Technical Resources Library

Reso urces |_| b ra ry IN-DEPTH RESOURCES TO ENHANCE YOUR SIMULATION SKILLS

If you are not on our
mailing list, or are
unsure if you are,
please let us know at

a n d Six Full CAD Full CAD Full CAD

d d I Considerations Associativity Associativity Associativity
We Ca n a yO U . for Selecting Between NX and Between Between Creo
Engineering Ansys - (June 22, Autodesk Parametric and

- -~
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