
Tackle challenging simulation and 
modeling problems with HPC

Key takeaways

• To meet cost, productivity, and time-to-market pressures, manufacturers are turning to HPC and CAE. 

• HPC solutions are available with optimized hardware and software specifically designed for CAE workloads. 

• Manufacturers can use these solutions to accelerate product development and innovation.

Dramatically shortening product development cycles while maintaining 
product quality and managing costs is possible only with the use of 
advanced tools and technologies. In particular, high-performance 
computing (HPC) hardware and software can power computer-aided 
engineering (CAE), which is key to solving manufacturers’ most pressing 
business challenges. 



Use advanced technology to succeed in today’s high-pressure digital economy

Make your engines more fuel-efficient. Design more innovative medical devices and get them to market faster. Increase 
the reliability and safety of your cars. Reduce the time and effort involved in new product development. These are 
the types of economic and business pressures faced by virtually all manufacturers, whether they are involved in the 
automotive, aerospace, new materials, biotechnology, chemical, shipbuilding, or other manufacturing segments. 

Many manufacturers are turning to modeling and simulation to address these challenges. Examples of techniques 
include finite element analysis (FEA), computational fluid dynamics (CFD), multibody dynamics (MBD), computational 
structural mechanics (CSM), and computational electromagnetics (CEM). In fact, the global CAE software market size 
was valued at $7.3 billion in 2019 and is expected to grow 9.3% annually through 2027.1

Realize significant business benefits from HPC and CAE

Running your CAE workloads on modern HPC infrastructure can help cure your biggest manufacturing pain points. 
Imagine if you could do all of the following, simply by investing in the right hardware and software:

• Quickly design brand-new products to create new revenue streams 

• Accelerate the use of virtual prototypes and reduce the number of expensive physical prototypes required 

• Shorten design cycles while maintaining reliability and lowering costs 

• Increase product performance and quality

The bottom line is that when hardware, software, design, and 
engineering ideas come together, you can create world-changing 

products and solutions. 

1  “Computer Aided Engineering Market Size, Share, and Trend Analysis By Component (Software, Services), By Deployment Model (On-premise, Cloud-base), By End-use (Automotive, Defense & aerospace), By Region, and 
Segment Forecasts, 2023–2030,” Grand View Research

https://www.grandviewresearch.com/industry-analysis/computer-aided-engineering-cae-market
https://www.grandviewresearch.com/industry-analysis/computer-aided-engineering-cae-market


Here are five examples of manufacturing use cases 
already reaping the benefits of HPC and CAE.

Optimized manufacturing delivers better 
quality and energy savings. Researchers 
from 3M and Argonne National Laboratory are 
transforming the production process for melt-blown 
nonwoven fabric (used in a variety of products 
including face masks and respirators). The key 
to the transformation is machine learning and 
supercomputing. The research project promises 
to reduce energy consumption by 20%, improving 
the development of new materials while making 
manufacturing more sustainable.2

Accelerated design of gas turbine cooling 
systems. Raytheon Technologies and Argonne 
National Laboratory seek a breakthrough in 
balancing jet engine efficiency and durability, using 
CFD. With HPC powered by HPE technology, the 
research team hopes to increase engine efficiency, 
reduce carbon emissions, create more durable 
engines, and lower operating costs.3

In pursuit of energy-efficient steel. ArcelorMittal, 
the world’s largest steel producer, is seeking to 
make the steel production process more efficient. 
Using computational modeling from Purdue 
University Northwest’s (PNW) Center for Innovation 
through Visualization and Simulation (CIVS), 
the project studies different factors influencing 
operation performance and output quality. The 
project’s goals include doubling combustion 
efficiency, thereby reducing energy consumption 
costs by about 20%, and avoiding more than 
300,000 metric tons of greenhouse gas emissions.4

2  “Optimized manufacturing delivers better products, 20% energy savings,” HPE, 2023

3  “Artificial intelligence for more efficient and durable jet engines,” HPE, 2023

4  “Breakthrough in the quest for energy-efficient steel,” HPE, 2022

https://www.hpe.com/psnow/doc/a50007725enw?from=app&section=search&isFutureVersion=true
https://www.hpe.com/psnow/doc/a50007069enw?from=app&section=search&isFutureVersion=true
https://www.hpe.com/psnow/doc/a50007074enw?from=app&section=search&isFutureVersion=true


Get updates

Make the right purchase decision.
Contact our presales specialists.

Chat now (sales)

Call now

Learn more at
HPE.com/us/en/compute/hpc-manufacturing.html
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Are you ready to answer your biggest design questions and 
catapult your manufacturing business into the future? Read the 
eGuide to find out more about how HPC and CAE can drive your 
business forward.

Visit HPE GreenLake

https://www.hpe.com/info/getupdated
https://www.hpe.com/global/hpechat/index.html?jumpid=Collaterals_a00116183ENW
https://www.hpe.com/us/en/contact-hpe.html
https://www.hpe.com/us/en/compute/hpc-manufacturing.html
https://www.hpe.com/psnow/doc/a00116178enw?from=app&section=search&isFutureVersion=true
https://www.hpe.com/psnow/doc/a00116178enw?from=app&section=search&isFutureVersion=true
https://www.hpe.com/us/en/greenlake.html

