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Agenda
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• Discovery Overview
• Discovery 2025 R2 & 2026R1 CFD Updates
• Discovery Demonstration



Discovery Overview
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• 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
• Same solver as Fluent GPU
• Fault-tolerant GPU-meshing

• Discovery Premium or Discovery 
Enterprise required for physics 
simulation



Sharp Edge Capture
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• 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

Better resolution 
of inlets and 
outlets with 
sharp edge 

capture, 
improves inlet 

and outlet 
monitor results

No sharp edge capture

Sharp edge capture



Body of Influence
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• 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



Fluid Virtual Walls
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• 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

Shell and tube heat exchanger 
modeled with perfectly 
conducting virtual wall 



Capture Thin Structures
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• New fluids meshing option to improve 
discretization of thin regions

• Improves mesh quality and solution 
accuracy

Better resolution of heat sink fins with thin feature 
capture (combined with sharp edge capture)

No thin feature capture

Thin feature capture



Capture Thin Structures
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12.8 GB VRAM Solution  



Fluid Boundary Layers (Beta)
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• New capability to automatically 
include fluid boundary layers
• Improves accuracy by capturing 

velocity and thermal gradients near 
fluid walls

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

Fluid mesh with default (3) boundary layers



Tabular Data Enhancement
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• Tabular data enhancements
• Import data from CSV file
• Display line chart
• Improves workflow for 

temperature dependent 
materials, fan curves, PSD 
acceleration loads, etc. 



Internal 3D Fans
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• New 3D internal fan
• 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



CHT with Joule Heating
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• New capability to combine electric 
conduction with conjugate heat 
transfer
• Enables either free or forced 

convection cooling simulation of 
busbars, fuses, conductors, 
electronic traces, etc. 

• Excellent for capturing additional 
heat sources for electronics cooling

Buss bar free convection 
cooling temperature

Buss bar 
current density



New Option to Specify Fluids Solver
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• 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

Blow gun nozzle 
compressible flow, 

coupled solver 
converges in 20% 
fewer iterations 
versus SIMPLE



Node & Element Count Diagnostic
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• 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



Monitors on Individual Faces
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• New capability to define monitor 
results on individual faces
• Supports structural, fluid and thermal 

results
• Easier to define and monitor results 

quantities of interest

Select individual 
face or faces to 
define monitor 
locations, no 
longer necessary 
to create 
separate walls to 
monitor results  



Heat Flow Monitors
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• New heat flow monitors on inlet, 
outlet and walls conditions
• Improves ability to check heat 

balance fluid-thermal and CHT 
simulation

 

Faucet thermal-fluid simulation, Qin = Qout



Monitor Details Saved in Project
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• Monitor details now saved in project file
• Enables review of solution convergence 

or transient behavior in a saved project

Review monitor details in saved project



Wall Y+ Monitor
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• 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

Min, max and average Y+ values on Ahmed body



Maximum Part Temperature Table
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• New maximum part temperature table
• Table includes maximum temperature 

for all parts in the simulation model
• CSV export of data
• Enhances post-processing for 

electronics cooling applications

Tabular output of maximum 
temperature per part



Particles and Curved Vector Enhancements
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• New option to control the count of particles
• Improves ability to visualize the flow field while 

adjusting the range to remove unnecessary values

Maximum and minimum particle 
count



Result Persistence
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• Save Explore results to .dsco file
• Resuming a file with results allows post-

processing without resolving!
• Increases .dsco file size while letting the user 

specify resolution quality or result variables 
to save



Discovery Result Export to Mechanical
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Discovery CHT simulation

Mechanical thermal-stress simulation 
with applied volumetric temperature 

and static pressure data

Workbench Static Structural with 
External Data for Temperature 

and Static Pressure



Aircraft Bay Demonstration
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Heat Generating 
Electronics Box

Heat Generating 
Electronics BoxAmbient Air 

Intake

Duct Exhaust Fan



Wrap Up

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

If you are not on our 
mailing list, or are 
unsure if you are, 
please let us know at 
support@drd.com and 
we can add you!
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