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EDUCATIONAL Subscriptions

SimScale NON COMMERCIAL Application

v

Accounts are valid for 1 year after request approval

High performance Cloud computing.

v

Unlimited Parallel Simulations

Physics Modules (details here) :

v

v
4
X
X

Incompressible, Compressible, Convective Heat Transfer, Conjugate
Heat Transfer

Free Flow

Static, Dynamic, Heat Transfer, Thermomechanical, Frequency Analysis,
Harmonic

Not included : Subsonic

Not included : Incompressible LBM, Pedestrian Wind Comfort

Training and technical support.

X

Support not included

1 - Teaching Package - Unlimited accounts
€ 2,500 yearly payment, 2000 core hours per student
included yearly

OR

2 - Teaching Package - Individual Accounts
€ 50 per student yearly, 2000 core hours included per
student included yearly. (10 accounts minimum order)

(Additional core hours can be purchased at $0,10 per unit)

3 - Research Package - Research account
€ 500, 10.000 core hours included yearly

(Additional core hours can be purchased at $0,10 per unit)


https://www.simscale.com/docs/analysis-types/

About Us

SimScale - The Company

e Foundedin 2012

e Offices in Munich, Boston, and New York

e 120 employees S
e 350,000+ users worldwide y

e 350,000+ simulation projects

e 1,000,000+ simulation jobs
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Simulate early. Simulate more. Simulate now.

Simulation accessible to everyone

e Runson any device - Mac, PC, Linux,

Chromebook

e No downloads, installs, or need for IT

support

e Unlimited computing power

e Built for easy collaboration
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Overview

A cloud-native simulation platform for available CAE without limitations
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CAD Interoperability

SimScale integrates seamlessly into existing design workflows

CAD Agnostic

SimScale imports practically every proprietary and exchange CAD
format: CATIA, Solidworks, Inventor, Creo, NX - to name a fe

STEP ACIS LY X_T a Py STL IGES

CAD Plugins

Dedicated SimScale plugins exist for selected CAD systems, that
enable one-click export and update workflows

AUTODESK 2,
) onshape' | fision3eo DS SOLIDWORKS

Associative Version Update

Once a simulation is set up, new model versi

no manual reassignment is needed, enabling a fast, iterative workflow

Parametric Optimization Support

Full DoE / Optimization studies can be run via SimScale’s API

are associatively updated, suc

Solidworks + SimScale: A dedicated plugin allows update & rerun via 1 click



The SimScale Platform - 1/4

Unlimited High-Performance Computing & Data Management

e Practically unlimited HPC resources
e Unlimited simulations simultaneously

e Seamless simulation data management

Benefits: On Prem HPC
o Reduce simulation turnaround time
e Explore more designs faster

e Save IT/Hardware costs
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Simulate early. Simulate more. Simulate now.

SimScale Academic Program

The SimScale Academic Program provides students, educators, and researchers

easy access to powerful engineering simulation software.
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The SimScale Platform - 2/4

Proven Simulation Technology

Robust and fast pre-processing

Proven, extensively validated solvers

Broad physics spectrum

Integrated post-processing environment

Benefits:
e Confidence in simulation results

e No separate training on separate tools

Solid Mechanics/FEA

Impact

Radiatior

Fluid Dynamics / CFD

Heat Transfer
“The discharge coefficient @ “In the end, the simulations performed excellently! m
measured with SimScale ADJUSTACONE' We compared the drag numbers and surface data

By GMFLOW

matches by 95% the one from
the physical laboratory tests.”
Gavin Munro, Managing Director at GM Flow

Tokyowheel™

generated by SimScale to those generated by other CFD

packages and found a higher degree of accuracy and detail. ”
Joel Cy Scott, Lead Engineer at Tokyowheel
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Creating an Account on simscale.com
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simulation truly accessible. From anywhere. At
any scale. In the cloud.

Start Simulating Now /
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https://www.simscale.com/signup/

Resources for newcomers to SimScale

SimScale Tutorials and User Guides Validation Cases

Internal Flow Applications External Aerodynamics Turbomachinery

-

Fluid Flow Througha Conjugate Heat Transfer Carpark Contamination —
Valve inaU-Tube Heat... Using Scalar Transport Aerodynamics of a Car Drone Simulation Using Aerodynamics of a Fluid Flow Through a Flow Through a Water Centrifugal Pump Flow
Rotating Zones Spoiler Centrifugal Pump Turbine (Subsonic)
. o .
Incompressible oo Incompressible . Incompressible . e o »e Subsonic os
Thermal Analysis Electronics Coolin Structural Mechanics
g
o }1
: 1 ’
@ PR '///m\‘r \
HVAC Simulation in an Thermal Comfortina Contamination of a Natural Convection of a Thermal Management of Stress Analysis of a Crash Test of FSAE Bending of an Aluminium Nonlinear Analysis of a
Office Environment Theater Power Plant: Pollution... LED Spotlight an Electronics Box Crane Impact Attenuator Pipe Wheel
Comvective Heat Trans... @@ Convective Heat Trans... ~ @@ Convectiv ) . ece Linear static . Dynamic .. Nonlinear Static .o Nonfinear .
Thermomechanics Meshing Post-Processing
" o~
- > R n =
~ —e ¢
(e '
4 <
Thermal Analysis - Thermomechanical Standard Mesher Hex-dominant Hex-Dominant Post-Processing Fluid Post-Processing Solid
Differential Casing Analysis - Engine piston Automatic: Parametric Flow Simulations Mechanics Simulations
Standard Mesher . HexDominant Autom_. @ HexDominant Param... @ Fluid Mechanics . .

Heat Transfer . Thermomechanical .


https://www.simscale.com/docs/tutorials/
https://www.simscale.com/docs/validation-cases/
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Applications

Used in dozens of industries




Industrial Equipment

Machine Desigh & Manufacturing

Customer Success Story [

CNC Machine Fume Extraction

Customer Success Story [3

Robotic Gripper Strength Analysis

2

Example Application [2

CNC Gantry Vibration Analysis

De

»

Customer Success Story [3

High-temperature Aluminum Casting

PRISMADD

Example Application [2

Aluminum Pipe Bending

Example Application [

Bolt Pre-stressing

REXOMECH

CARBOMECH reduced the
number of physical prototypes for
their High-Speed Spindles by 50%

“Support is super good! The few times
I had something wrong or hadn't
understood something, | would simply
email the Customer Success Engineer
and minutes later the solution was
there. | can only say that the level of
support is very good!”

Fabrizio Pauri
Chief Engineer, Carbomech

2 2 SIMSCALE


https://www.simscale.com/customers/anderson-cnc/
https://www.simscale.com/customers/prismadd-japan/
https://www.simscale.com/projects/dheiny/gripper/
https://www.simscale.com/workbench/?pid=3341295193402722620&mi=spec%3A45e2f654-692e-4e30-bd91-47b20e3b84b1%2Cservice%3ASIMULATION%2Cstrategy%3A2&ps=domain
https://www.simscale.com/workbench/?pid=5260021219848219648&rru=05ccf3bb-91d2-42d4-b329-ac1f8414cf2d&ci=4ba65fae-22aa-4578-91cb-e0328738f27e&ct=SOLUTION_FIELD&mt=SIMULATION_RESULT
https://www.simscale.com/projects/ahmedhussain18/pipe_bending_analysis_1/

FEA

Strength & Durability Analysis

CUSTOM ¢ e v e
machines
Customer Success Story Ko}

Gantry Crane Strength Assessment

Example Application [4
Solar panel deflection under wind load

Example Application [%
Chassis Torsional Stiffness

Cauchy stress magnitude
2.400+0

Example Application [%
Rubber bellow torsional and bending load

Conical roof

Ring beam

nnnnnnnnnnnnnnnnn

Customer Success Story [4

Stiffness of a silo superstructure

Example Application [%

Pressure Vessel FEA % 2 SIMSCALE


https://www.simscale.com/workbench/?pid=6521163920534748651&rru=5b28be8f-480a-40ce-99a9-eb0c86eb6463&ci=6ed76501-e407-4572-a2df-349ed6a86a91&ct=SOLUTION_FIELD&mt=SIMULATION_RESULT
https://www.simscale.com/projects/BenLewis/gantry_crane_1/
https://www.simscale.com/projects/ahmedhussain18/thermal_shock_analysis/
https://www.simscale.com/projects/dheiny/pressure_vessel_improve/
https://www.simscale.com/customers/spearpoint-engineering/
https://www.simscale.com/projects/djshort/optimum_tracker/
https://www.simscale.com/projects/ahmedhussain18/rubber_bellow_analysis/

Impact & Vibration Analysis

o

Customer Success Story [z Example Application
Battery Pack Crush Test Analysis Quadcopter Drop Test

_ oxrs

displacement Magnitude

Mode: O
Customer Success Story 2 Example Application
Vibration of vehicle roof mount system Eigenmodes of a vortex damper

K
it
Eigenmode-1 Eigenmode-2
0.209 Hz 0.2188 Hz

Example Application

Building Eigenmodes

Eigenmode-3
0.29944 Hz
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https://www.simscale.com/workbench/?pid=6521163920534748651&rru=5b28be8f-480a-40ce-99a9-eb0c86eb6463&ci=6ed76501-e407-4572-a2df-349ed6a86a91&ct=SOLUTION_FIELD&mt=SIMULATION_RESULT
https://www.simscale.com/projects/ahmedhussain18/wheelie_bin_impact_analysis/
https://www.simscale.com/customers/oxts/

Healthcare

Medical & Pharmaceutical Equipment Design

£ -
é fA
3 !
/‘
Customer Success Story [2 Example Application [2 Customer Success Story [3 “We are really impressed with the
Medical Implant Design Carotid Artery Blood Flow Laboratory Equipment Thermal Design ;s aie platform. Thanks to the

platform’s ease of use, the
professional support of SimScale
engineers and the perfect
communication with them, we were
able to efficiently perform simulations
and sort out our design problems. It’s
hard to imagine how much physical
prototyping time and measures we
saved thanks to virtual prototyping. ”

l‘ﬁ "! Piotr Pietryga

.\1 CEO CRYO Science
A

Solutions for Pharmaceutical Testing

Von Mises Stress [Pa]

Example Application [2 Customer Success Story [2 Example Application [

Coronary Stent Stress Test Pharmaceutical Test Equipment Stress Analysis Hip Joint Prosthesis % SIMSCALE


https://www.simscale.com/forum/t/biomedical-engineering-workshop-session-1-stress-shielding-in-a-hip-joint-prosthesis/36830
https://www.simscale.com/customers/bellaseno/
https://www.simscale.com/projects/ahmedhussain18/cardiovascular_stent_1/
https://www.simscale.com/projects/Milad_Mafi/bio-medical_webinar_session-3_project_1/
https://www.simscale.com/customers/sotax-ag/
https://www.simscale.com/customers/systag/

Application Areas - Turbomachinery

Turbomachinery CFD & FEA

Velocity [m/s]

e
Example Application =]
Leaf Blower Air Suction

Example Application [ &

Example Application [ &
Francis Turbine Design Optimization Radial Pump Characterization

/' ( SCHUBELER
\ ) TECHNOLOGIES GmoH

-

Customer Success Story [2

# AMERICAN
Customer Success Story [z
Fan Blade Stress Analysis Wind Turbine Optimization

Customer Success Story [4

Water Turbine Optimization
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https://www.simscale.com/customers/schubeler-technologies/
https://www.simscale.com/customers/american-wind/
https://www.simscale.com/customers/designcraft/
https://docs.google.com/presentation/d/1sKivbA2evvdgEsbgIkMFqE-M60Ice3gcScnyxHkDDZ0/edit#slide=id.p3
https://www.simscale.com/projects/dlynch/new_runner/
https://docs.google.com/presentation/d/1NOS5gzm9TVeVK6dAecfAG0krpKmpRcj9WkyyStWruMw/edit#slide=id.g4a209de001_0_0
https://www.simscale.com/projects/dlynch/new_runner/

Application Areas - Process Engineering

Valve & Flow Control FEA & CFD

®
ADJUSTACONE"

By GM FLOW

Example Application Customer Success Story 2 Example Application z

Butterfly Valve Flow Simulation Validation of an Oil & Gas Flow Meter Globe Valve under thermal shock

vonMises stress

Example Application [2 Example Application [2 Example Application

Pressurized Butterfly Valve Basket Strainer Flow Simulation Pressure Relief Valve FEA %% SIMSCALE


https://www.simscale.com/customers/gm-flow/
https://www.simscale.com/projects/ahmedhussain18/thermal_shock_analysis/
https://www.simscale.com/workbench/?pid=4899553331736008454&rru=94827a89-6cbd-4acf-b1cb-eb5419369241&ci=066f801e-b777-46c8-93df-2a3d95dd24b9&ct=SOLUTION_FIELD&mt=SIMULATION_RESULT
https://www.simscale.com/workbench/?pid=2029703366516844576&rru=8f8dd272-b9e0-4a4e-98b7-2e6529e8ce39&ci=d174c784-4e55-46e6-a623-a896dfafc296&ct=SOLUTION_FIELD&mt=SIMULATION_RESULT

Application Areas - Process Engineering

Process Engineering Equipment

CINCINNATI
TEST SYSTEMS

@

Example Application [2 Customer Success Story [2 Example Application [4
Cyclone Separator Flow Simulation Design Optimization of a Leak Test System HVAC Ducting Pressure drop
SYSTRG

L[] [ ]+]

‘automatically better

aaaaaa

Customer Success Story [2 Customer Success Story [4 Example Application

Efficiency improvements for Furnace Thermal Study of Laboratory Equipment Heat Exchanger Analysis % S|MSCALE


https://www.simscale.com/projects/agirin/improving_the_performance_of_a_cyclone_with_cfd_analysis_1/
https://www.simscale.com/customers/cincinnati-test-systems/
https://www.simscale.com/customers/furnace-fixers/
https://www.simscale.com/customers/systag/

Application Areas - Electronics

Enclosure Cooling

Example Application [2 T Example Apf;lication [ Customer Success Story [2
Fan-Cooled Power Electronics Enclosure Industrial GPU Enclosure loT Edge Device Enclosure

Example Application [ Example Application [% Example Project

Woater-cooled Transistor Plate Water-Cooled IGBT Mounting Plate Woater-cooled power electronics 2 SIMSCALE


https://www.simscale.com/workbench/?pid=6609766492494572609&rru=7156b4a9-c54d-4756-94cc-dd1be9630d98&ci=5f62ebc7-4bf4-42c9-8e94-1d83bcfbecda&ct=SOLUTION_FIELD&mt=SIMULATION_RESULT
https://www.simscale.com/workbench/?pid=3794064446771777821&rru=1df5362a-6c03-46b4-b79c-e1ecf00d9ad3&ci=b27ab428-0735-49cb-8a11-f1df884c7270&ct=SOLUTION_FIELD&mt=SIMULATION_RESULT
https://docs.google.com/presentation/d/1EqNudQ6hiDgU_qWLiYOleGdwG0OjwahP1w5-jV4kc7k/edit#slide=id.g1321ee33ac_2_74
https://www.simscale.com/workbench/?pid=1376025549575938073&rru=3f52cce0-434c-46ee-97f8-4b75ac00752e&ci=c6eb6219-ef0a-444b-9bea-0190255aab70&ct=SOLUTION_FIELD&mt=SIMULATION_RESULT
https://www.simscale.com/customers/onlogic/
https://www.simscale.com/projects/dheiny/gpu_enclosure_-_thermal_analysis/

Application Areas - Electronics

Electronics Cooling

'
f
spark

UttraHD technology

Customer Success Story & Example Project £1 Example Application [2 €I
LED Thermal Management LED Thermal Management Sealed Electronics Enclosure _.

Example Application [% &3 Example Application &I Example Application

Data-Center Cooling Medical Equipment Cooling Drone Electronics Cooling % S|MSCALE


https://www.simscale.com/projects/gschiaffini/editorial_demo_new/
https://docs.google.com/presentation/d/1aqO_wZKU2oul6cnG6WkMVQLPg7NReb9tzvHphKPq4eM/edit#slide=id.g1321ee33ac_2_74
https://www.simscale.com/customers/spark/
https://www.simscale.com/blog/2019/12/led-spotlight-project/
https://www.simscale.com/webinars-workshops/cad-cfd-in-cloud-onshape/
https://www.simscale.com/workbench/?pid=7652999037594265506&rru=666af212-6b69-4c50-b6c2-6b3d9dbede58&ci=aafb6530-456b-49b4-908a-585b1ee6ddeb&ct=SOLUTION_FIELD&mt=SIMULATION_RESULT
https://docs.google.com/presentation/d/1nkhiQV_goXpWOxCYqsgdvInGkll_xuPdDZNOUr1cBe0/edit#slide=id.g22490dc0ea_2_98

Visbity (m)
00 $0 100 150 00 250 200
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Application Areas - Architecture

Smoke / Contaminant Control

£ THERMO-CONSULT Kit

(974 Komplex Mdszaki Tervezések

Example Application [A CJ

Industrial Facility Contaminant Control

Customer Success Story T

Clean Room Contamination Control

»

Tomporature (Dogreo Cotsus)

@0 80

w0 a0
R

oo om0 oo 4% 0% 010 Temperature (C)

b E— 46.0 60.0 80.0 100.0 120.0
D e le— !

Example Application [2 & Example Application

Fire Scenario in Tunnel

Fire Scenario in Parking Garage

o

150.0

Customer Success Story [2 &

Factory HVAC & Dust Particle Extraction

Example Application [§ &7

CO Distribution in Garage
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https://www.simscale.com/workbench/?pid=5881215787421055218&mi=spec%3Add563431-7fbd-492b-b001-936daff9a6fc%2Cservice%3ASIMULATION%2Cstrategy%3A1&ps=analysis%2FIncompressible--oneOf%2FsimulationControl
https://www.simscale.com/workbench/?pid=109408907022949021&rru=0aeb6fb6-ab00-48cb-9bab-d9311f2c0032&ci=78c32220-55f0-44ed-8cd1-b77e979c8c52&ct=SOLUTION_FIELD&mt=SIMULATION_RESULT
https://docs.google.com/presentation/d/1Wot8AVG70SuKewtn7L_dqHhjehHg6BQnbvzufhR1ieQ/edit#slide=id.g1321ee33ac_2_74
https://docs.google.com/presentation/d/1dkh4nhw3PuRdBa5hYpXUhmAMyhaIj24zeINPjzgpdCQ/edit#slide=id.p6
https://www.simscale.com/workbench/?pid=7652999037594265506&rru=666af212-6b69-4c50-b6c2-6b3d9dbede58&ci=aafb6530-456b-49b4-908a-585b1ee6ddeb&ct=SOLUTION_FIELD&mt=SIMULATION_RESULT
https://docs.google.com/presentation/d/1W86BI5PXuvKn8W-GlUca80p-GMKz4sAMcLq4xVos0GE/edit#slide=id.p3
https://www.simscale.com/customers/thermo-consult/
https://www.simscale.com/workbench/?pid=2350294211654505131&rru=bf9eaba2-676c-4c67-9516-dd64bfb530b9&ci=56955dd1-cbe4-4390-9855-88ddb2d20ed9&ct=SOLUTION_FIELD&mt=SIMULATION_RESULT
https://docs.google.com/presentation/d/1QDau6U4qQwb6mDYc9gDxJujsduekvoBVJICCxUDxL1Q/edit#slide=id.g3fcddbdfac_1_503

Example of application for Teachers
Complete Wing Flap characterisation study within 1 hour

NACA 2412 Wing with Slotted Flaps

% SIMSCALE



Project Description and Operating Conditions

e Study twodifferent wing configurations to obtain the contribution of the flaps on lift coefficient values by taking

advantage of the CAD associativity

e Use parametric features to properly obtain the lift coefficient vs angle of attack curves

e Allinonesimulation platform: CAD Upload - CAD Edit - Pre-processing - Post-processing

Setup 2 designs x 12 data points (24) simulation runs on order to characterise the wing configurations in less than 1 hour

o |~
Take-off
CF\
==
N\

Landing

Lift Coefficient

A Clean @ Flap 10

Angle of Attack (deg)



STEP 1 - Mesh Independency Study

1.10 0.030
0.025
1.05
é % 0.020
< 100 5 . e
0.015
0.95 0.010
0.5 1.0 1.5 2.0 0.5 1.0 15 2.0
# of Elements (million) # of Elements (million)
Mesh independence study is 20 SimScale makes it really easy
done in parallel, running 7 |,k - to systematically run Mesh
meshes and simulations at | : Independence studies and
the same time. ensure good practices are met
” with little effort.
# of Elements (million)




STEP 2 - Multiple Profiles and Angles of Attack

Clean - Angle of Attack = 0




Project Results - Flow Coefficients

A Clean @ Flap 10 A Clean @ Flap 10
20 0.3

0.2

Lift Coefficient
Drag Coefficient

0.1

-0.5 0.0
-5 0 5 10 15 -5 0 5 10 15
Angle of Attack (deg) Angle of Attack (deg)
@® Clean A Flap 10
0.00 SUMMARY
e e 12 simulations for each configuration are completed
LS i . —e——s with an assessed mesh

e Around 80 core-hours for each design of experiment
(batch of 12 simulations) were consumed

Pitch Moment Coefficient

PPl I ) | IR e Denser angle of attack points are chosen around the
stall region to properly obtain the flow behavior
020 ! ! 0 - around this region

Angle of Attack (deg) 2 7



