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“In our teaching portfolio, we integrate a diverse range of Ansys tools. These simulation 
tools progressively build upon one another throughout the entire course. Through the 
strategic use of Ansys tools in teaching and our proficiency in conducting laboratory 
measurements for both typical mechanical and process engineering applications, students 
acquire enhanced skills. This improved skill set enables them to apply their knowledge 
more effectively to intricate technical tasks and critically assess boundary conditions for 
components and processes. Additionally, our teaching methods emphasize the concept 
of successful failure through simulation, employing techniques such as parameter studies 
and validation of results. This approach allows our students to evolve into more adept 
engineers, empowering them to develop superior products and processes."

— Frank Einicke 
Dipl.-lng.(FH) / Hochschule Nordhausen University of Applied Sciences
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CASE STUDY

	/ Digital Twin of a Flue Gas Cleaning Process in a Laboratory Filter Test Device

For most students at Hochschule Nordhausen University of Applied Sciences in Nordhausen, Germany, 
Ansys Discovery is their first experience with simulation software. In accordance with the guiding principles 
of the university course “Understanding Physics — Constructing Better,” students implement topics from 
mechanics, heat transfer, and fluid mechanics in initial design studies in Discovery’s Explore Mode. By 
validating the results in Refine Mode, they can evaluate the first results of product and process optimization 
in a time-efficient manner. 
 
With real process investigations in the labs and additional experience with Ansys Granta EduPack and other 
Ansys software, students can easily create sustainable solutions and products. In general, studying applied 
science often inspires an interest in finite element analysis (FEA) and computational fluid dynamics (CFD), 
helping students become better engineers.

	/ Challenges

The goal for one of the last teaching simulation projects for the students was to generate a 
digital twin of a flue gas cleaning process in a laboratory filter test device (FTD). The filter was 
defined as porous media in Discovery. In a very short time, they implemented the solid assembly 
in Discovery modeling and simulated fluid extraction to investigate the filter and find a physical 
solution in Refine Mode.

During the project, students investigated pressure drop, filter inflow velocity, and flow 
conformity. Next, they compared the measured lab results of pressure drop and velocity values 
with the digital twin results. At the end of the project, students were excited about the topic of 
digital engineering even without having any previous simulation experience.

	/ Technology Used 
•	 Ansys Discovery
•	 Ansys Granta EduPack
•	 Ansys Mechanical
•	 Ansys Additive Suite
•	 Ansys Fluent
•	 Ansys Rocky 

/ Engineering Solutions 
•	 Students used Granta EduPack to learn which material is useful 

for predefined boundaries, especially plastics, compounds, and 
additive manufacturing materials.

•	 Discovery offered their first experiences with direct modeling, 
simulation-oriented preparation of complex geometries, and 
still derivation.

•	 Discovery helped students understand the product and the 
philosophy of physics design.

Teaching computer-aided engineering in modern 
laboratories at Hochschule Nordhausen.

Frank Einicke, Dipl.-lng.(FH), 
Hochschule Nordhausen University 

of Applied Sciences.

http://www.ansys.com
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•	 Ansys Workbench familiarized students with the basics of FEA and CFD and enabled them to conduct advanced investigations in 
process and product optimization. Students were also able to evaluate the results of mixing, heating, and printing with their own lab 
investigations.

•	 Ansys Rocky enabled students to understand the bulk material process with discrete element modeling (DEM) simulation and 
evaluate through their own lab investigation.

	/ Benefits
•	 Discovery delivered the best experience for 3D modeling and 

simulation of a filter test device. Its user-friendly interface, 
accurate simulations, and real-time feedback were helpful 
for optimizing the workflow. It is the top choice for offering 
powerful features and ease of design for efficient engineering 
and design projects.

•	 The software was was easy to learn due to its user-friendly 
simulation tools combined with the possibility to quickly 
change parts accordingly.

•	 Discovery is an exceptionally user-friendly tool that simplifies 
the simulation process. It facilitates efficient problem solving 
and makes complex tasks remarkably straightforward. The 
software's standout feature lies in giving users the ability to 
make real-time changes to their designs. Overall, Discovery 
makes simulation tasks accessible, efficient, and responsive to 
design modifications.  

	/ Company Description

Hochschule Nordhausen University of Applied Sciences in Germany/Northern Thuringia offers students practice-oriented teaching and 
a broad research landscape. The school’s focus is on business and social work, as well as engineering sciences. Frank Einicke, Dipl. -lng. 
(FH), is a laboratory engineer and teaches several courses for both undergraduates and graduate students that utilize Ansys software.

Ansys Discovery gave students their first experience 
with simulation through hands-on tutorials they 

could follow step by step.

Optimization of a bending sword connector on a 
road crawler. Investigations of notch stresses and 

natural frequencies with modal analysis.

Digital twin of a laboratory filter test device (FTD).

http://www.ansys.com
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ansysinfo@ansys.com

When visionary companies need to know how their world-changing ideas will perform, 
they close the gap between design and reality with Ansys simulation. For more than 50 
years, Ansys software has enabled innovators across industries to push boundaries by 
using the predictive power of simulation. From sustainable transportation to advanced 
semiconductors, from satellite systems to life-saving medical devices, the next great 
leaps in human advancement will be powered by Ansys.

Ansys and any and all ANSYS, Inc. brand, product, service and feature names, logos and 
slogans are registered trademarks or trademarks of ANSYS, Inc. or its subsidiaries in the 
United States or other countries. All other brand, product, service and feature names or 
trademarks are the property of their respective owners.

Visit www.ansys.com for more information.
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