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The Growing Importance of 1D System
Simulation

In the race toward faster
innovation and sustainable
engineering, industries are
turning to new tools that
allow them to design smarter
and make decisions earlier.

One of these powerful tools is 1D
system simulation. While
traditional methods like physical
prototyping and 3D simulation
remain essential, 1D simulation
has become the hidden
accelerator for product
development.

So, what makes 1D system
simulation so important today?

Early Design Validation:

According to Siemens research,
companies that integrate 1D
simulation in their design phase
can cut concept-to-validation
time by up to 40%. Engineers can
model entire systems (like an
engine, pump, or transmission)
using equations and system
blocks before a single prototype
is built.

In this edition:

Importance of 1D

Faster Innovation Cycles: System Simulation

With markets demanding
quicker product launches, 1D
simulation allows teams to
explore multiple design
alternatives virtually. This
shortens R&D loops and
reduces the risk of late-stage
design failures.

How 1D Simulation
Helps Industries
Save Costs

1D Simulation Using
Simcenter Amesim

System-Level Understanding:

Instead of analyzing isolated
parts, 1D simulation models the
interactions between
mechanical, thermal, electrical,
and fluid systems. This cross-
domain capability is crucial for
industries like automotive and
aerospace, where components

are highly integrated.

Simulations turn ideas
into measurable reality,
reducing risks before
they exist.

Sustainability Impact:

A McKinsey report highlights
that industries adopting model-
based system engineering can
reduce CO, emissions in their
product development by 15—
20%, simply by reducing
physical testing.
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In short, 1D system simulation is no longer a supporting tool. It is becoming a strategic enabler for
industries that want to stay competitive, reduce risks, and innovate responsibly. It combines technical
accuracy with clear financial impact, making it one of the smartest decisions industries can adopt
today.

How It Helps Industries Save Costs:

For decision-makers, the question often is: How does simulation translate into financial benefits? The
answer lies in the ability of 1D simulation to reduce unnecessary expenses across the product lifecycle.

1 - Reduced Prototyping Costs:

A physical prototype can cost anywhere from $50,000 to $500,000 depending on complexity. With 1D
simulation, companies can validate 70-80% of their design virtually before committing to prototypes.
For instance, an automotive company reported saving nearly $3 million annually by replacing multiple
physical engine tests with 1D simulations.

Imagine you're renovating a house. Instead of breaking walls and rebuilding to see if your design looks
good, you try it first on a simple 3D model app on your phone. You only build once you're confident it
will work. That's what 1D simulation does, it avoids expensive trial and error.

2 - Shorter Development Cycles:

Time is money. According to NAFEMS, simulation-led design reduces development cycles by 25-30%.
That means products reach the market faster, giving companies a competitive edge and earlier
revenue generation.

Example: In machinery, engineers designing hydraulic excavators can simulate how the hydraulics
perform under heavy load without building and testing multiple machines. That saves months of
development work.

3 - Fewer Warranty Claims:

By simulating system behavior under real-world conditions, failures can be predicted and prevented
before launch. This reduces costly recalls and warranty claims, which in the automotive industry can
average $400-$600 per vehicle. Think of it like checking the weather forecast before leaving for a trip. If
you know it will rain, you pack an umbrella. Simulation forecasts “rain” in product design and prevents
costly surprises.

4 - Optimized Resource Use:
1D simulation models energy efficiency, fuel consumption, or thermal loads. For example, simulating

hydraulic systems in construction machinery has led to up to 15% reduction in fuel consumption, saving
thousands of dollars annually per unit.
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1D Simulation Using Simcenter Amesim:

When it comes to 1D simulation, Simcenter Amesim from Siemens is one of the most widely adopted
platforms across industries. It allows engineers to virtually test and optimize multi-domain systems
long before physical prototypes are created.

Key Advantages of Simcenter Amesim:

e Multi-Domain Libraries: Covers mechanical, electrical, hydraulic, pneumatic, and thermal systems,
enabling full system-level analysis.

e Integration with CAD/3D CAE: Seamlessly works with 3D simulation and design software for a
complete digital twin.

e Predictive Analytics: Simulates performance over a wide range of operating conditions, helping
engineers optimize durability and efficiency.

It is like a flight simulator for engineers. Just as a pilot can practice different flight scenarios without
ever leaving the ground, engineers can test thousands of design conditions without touching a real
machine.

Example 1- Automotive Hybrid Powertrain Development:

A leading European automotive manufacturer used Simcenter Amesim to design and validate its new
hybrid powertrain system. Instead of building multiple costly prototypes, they created a 1D system
model that simulated interactions between the engine, electric motor, and battery system.

¢ Result: Development time reduced by 30%.
e Prototype costs cut by nearly $2 million.

e The simulation predicted fuel consumption improvements of 18%, which were later confirmed in
physical testing.

According to Siemens’ case studies, companies using Simcenter Amesim achieve an ROI of up to 5x
within the first two years, primarily due to reduced development costs and faster market entry. For
leaders in aerospace, automotive, machinery, and manufacturing, Simcenter Amesim is not just an
engineering tool.

It's a way to make data-driven business decisions that reduce risks, cut costs, and accelerate
innovation. These three perspectives show how 1D system simulation, especially with tools like
Simcenter Amesim, is reshaping the way industries innovate. By combining speed, cost-effectiveness,
and accuracy, it ensures companies are not just keeping up with competition, but leading the future
of engineering.
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Example 2 - Aerospace Environmental Control System (ECS):

An aerospace company faced the challenge of designing an Environmental Control System to regulate
cabin pressure, temperature, and air quality for a new aircraft. Building full-scale prototypes of such a
complex system was extremely expensive and time-consuming. Instead, they used Simcenter Amesim to
create a detailed 1D model of the ECS, including airflow, heat exchangers, compressors, and sensors.

The model allowed engineers to test performance across various flight conditions: take-off, cruising at
different altitudes, rapid descent, and emergency operations. They simulated energy usage, heat transfer,
and air circulation to ensure passenger comfort and safety. With Amesim, they identified an opportunity to
optimize the compressor control logic, which reduced energy consumption by 12% and improved overall
system reliability.

This virtual approach saved more than 18 months of development time, avoided millions in prototype costs,
and gave the airline confidence that the system would meet both safety and environmental regulations
before physical testing even began. The company later confirmed that the predicted energy savings
directly translated into lower operating costs per flight, making the project a commercial success. The
industries of tomorrow will not be shaped by trial-and-error or delayed product launches, but by
organizations that can simulate, predict, and act faster than the competition. Simcenter Amesim offers this
advantage by providing a reliable platform to test thousands of scenarios before a single component is
manufactured.

In essence, investing in Simcenter Amesim is not just about smarter engineering—it's about future-
proofing your business. Companies that adopt it are positioning themselves to lead in efficiency,
innovation, and customer trust, setting new benchmarks for their industries.
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To ensure seamless process integration and higher modeling accuracy, Simcenter Amesim works in
close synergy with other tools in the Simcenter portfolio.

e By connecting with Simcenter STAR-CCM+, engineers can combine 1D and 3D simulations—for
example, capturing detailed airflow in a car cabin to quickly optimize passenger thermal
comfort, or running engine design studies more efficiently across operating points.

e Through integration with Simcenter Prescan, autonomous vehicle validation becomes more
reliable, as engineers can assess the vehicle's ride, handling, and fuel economy with greater
accuracy in real-world driving scenarios.

e Adirect link with Teamcenter further improves data management and traceability. Different
versions of Amesim libraries can be centrally stored and controlled, ensuring consistency across
teams and projects.
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