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How CFD Turns Fluid Flow into

Business Insight

What if you could see the
invisible? The air rushing
around a car body, the coolant
flowing through a battery pack,
or the heat swirling inside a
turbine blade.

These aren’t scenes from science
fiction, this is what Computational
Fluid Dynamics, or CFD, allows
engineers to do every single day.
It's the digital window into the
world of fluid motion.

CFD works by breaking down a
physical system like an engine
manifold or a cooling duct into
thousands or even millions of tiny
cells. Inside each cell, the
governing equations of fluid flow,
heat transfer, and pressure are
solved mathematically. The result is
a vivid simulation of how gases or
liquids move, exchange heat, and
interact with surrounding
structures. It's a combination of
physics, math, and computing
power that gives engineers
superhuman vision. Across
industries, CFD has evolved from
being a specialist’s tool to a
mainstream design enabler.

In this edition:

Seeing the Invisible with

Automotive engineers use it to CFD analysis

optimize aerodynamics and
reduce drag. Manufacturers
rely on it to improve cooling
performance in electronics or
predict pressure losses in
piping networks. Aerospace
teams use it to refine
combustion and airflow in
engines. This wide adoption is
driven by one clear reason - it
saves both time and money.

The ROI of CFD for
Industries

How STAR-CCM+ and
FIoEFD Drive Smarter
Decisions

In traditional development,
multiple physical prototypes
are built and tested to
understand flow behavior.
Each iteration consumes
weeks and a significant
budget. CFD cuts through that
process by allowing digital
prototypes. Design variations
can be tested on-screen in
hours, not months. Studies
have shown that organizations
using CFD effectively can
reduce physical prototyping
by 30% to 70%, and in some
cases, double the pace of
product development. The
value of CFD isn't limited to
performance optimization, it's
about confidence.

The smartest designs
aren’t discovered by
chance, they’re simulated
first.
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Whether it's improving airflow uniformity in a ventilation system or ensuring reliable cooling in an
electric vehicle battery, CFD transforms invisible phenomena into actionable insights.

The ROI Equation - Turning Flow Simulations into Real Business Value

Every technology investment eventually faces the same question: what's the return? For many business
leaders, CFD can appear as a technical curiosity, powerful but hard to quantify. However, companies
that have integrated CFD strategically are seeing payback not just in performance gains, but in
measurable financial returns.

The ROI story of CFD begins with one simple fact: digital testing replaces physical trial-and-error. In
most manufacturing programs, building and testing physical prototypes can consume 10-20% of total
development cost. By shifting a large portion of this effort to virtual simulations, organizations can
dramatically reduce expenses and timelines. For instance, Siemens case studies have reported up to
70% reduction in physical test builds when CFD is embedded early in the design process.

Time is another critical metric. CFD shortens the design cycle because engineers can explore dozens of
variants overnight, identify the best-performing concepts, and move to final validation faster. Many
companies report time savings of 2x to 5x in their product iteration loop. In industries like automotive or
consumer machinery, shaving even a few weeks off development means faster entry to market, a direct
boost to revenue potential.

CFD isn't just about colorful flow images, it's a business tool that drives measurable results. From
improving aerodynamics and cooling to optimizing efficiency, CFD helps companies design smarter,
reduce costs, and gain a competitive edge. Real-world examples, like Becker Marine Systems achieving
a 5% boost in propulsion efficiency and saving over 1,000 tons of CO, per ship annually, prove that the
ROl is tangible. In fact, the investment paid back within a year through fuel savings alone.

Here's how CFD translates technical insight into financial advantage:

« Performance optimization: Achieve measurable gains in efficiency, cooling, and energy use that set
your products apart in the market.

¢ Reduced testing costs: Replace multiple rounds of physical prototyping with validated digital
simulations.

« Faster innovation cycles: Test design ideas virtually and move from concept to production in less
time.

« Lower risk and warranty costs: Detect and correct thermal, vibration, or flow-related issues before
products reach the field.

¢ Stronger ROI: Proven results, with many companies recovering CFD investment within 6-18 months
through performance gains and time savings.
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How STAR-CCM+ and FIoEFD Drive Smarter Design Decisions:

If CFD shows us the invisible, the right software turns that vision into action. Among the tools leading
this space are STAR-CCM+ and FIOEFD, both from the Siemens Simcenter portfolio. While they share
the same scientific foundation, each is designed for different stages of the engineering process and
together, they form a powerful combination. STAR-CCM+ is known for its breadth of physics and high-
fidelity capabilities. It handles complex, real-world scenarios involving multiphase flows, heat transfer,
combustion, and moving parts from turbine cooling to aerodynamic optimization. Its flexible meshing
and solver control make it the go-to platform for specialists who demand detailed accuracy and want
to capture every nuance of fluid behavior.

FIOEFD, on the other hand, brings CFD to the design engineer’'s desk. Embedded directly within CAD
environments like Solid Edge, NX, and Creo, it allows quick fluid and thermal analyses without leaving
the design interface. Its biggest advantage is speed setup times are often 60-70% faster compared to
traditional CFD workflows. FIOEFD is ideal for concept evaluation and early design decisions, when
many options need quick comparison and trends matter more than precision.

In essence, FIOEFD accelerates exploration, while STAR-CCM+ delivers depth and validation. Many
organizations use both: FIOEFD for rapid design screening and STAR-CCM+ for final optimization and
certification-level analysis.

To understand this in practice, let's visit the Becker Marine Systems case. When designing their
Becker Mewis Duct - a flow-improving device fitted ahead of a ship’s propeller, the team faced a
complex challenge. The goal was to reduce fuel consumption by optimizing the wake field around the
propeller without compromising thrust. Using STAR-CCM+, engineers modeled the full-scale hull,
duct, and propeller interaction. They ran dozens of design iterations, analyzing velocity profiles,
pressure fields, and wake uniformity. The final design achieved a verified 5% improvement in
propulsion efficiency.

That 5% may sound small, but in shipping terms, it translates to annual fuel savings of hundreds of
tons and a reduction of over 1,000 tons of CO, per vessel per year. The product’s ROl was achieved in
less than twelve months, and today, the Mewis Duct is installed on hundreds of vessels worldwide.
This story highlights how CFD has matured from a research tool into a strategic business asset.
Whether it's optimizing airflows in a vehicle, improving heat dissipation in electronics, or enhancing
energy efficiency in large machinery, modern CFD platforms are shaping better decisions across the
product lifecycle.

Another compelling example comes from Panasonic, where engineers used FIOEFD to optimize the
cooling performance of electronic control units. Traditionally, thermal design relied heavily on late-
stage physical testing, which often revealed overheating issues after hardware was built. By
integrating FIOEFD directly within their CAD environment, Panasonic's design team was able to
simulate airflow and heat dissipation in real time while the design was still evolving. For companies
operating under tight timelines or producing high-volume products, that accessibility translates into
real strategic value. In essence, Panasonic's success with FIOEFD shows that when simulation moves
closer to design, innovation moves closer to reality.
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Versaltile applications of Star CCM+ in Sectors like Biomedical, Aerospace, Marine, Energy, Oil and Gas
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Using this early simulation insight, they redesigned heat sinks and component placement to improve
temperature uniformity. The result was a 35% reduction in development time and a 20% improvement in
thermal reliability of the final product. What made FIoEFD particularly valuable was its speed and
accessibility, engineers without deep CFD expertise could run simulations right inside their design
workflow. This eliminated the traditional back-and-forth between design and analysis teams, accelerating
the entire development process.

FIoEFD's CAD-embedded approach shows how simulation can move upstream in the design cycle, giving
teams actionable insights before costly prototypes are made. For organizations with multiple product lines
and fast release schedules, that shift can be the difference between reacting to problems and preventing
them altogether.

For decision-makers, the key takeaway is simple: investing in CFD is not about buying software, it's about
buying foresight. When every percentage point in efficiency or every week of development time counts,
CFD becomes not just an engineering advantage but a competitive edge. It enables organizations to move
from reactive problem-solving to proactive innovation, where performance improvements are predicted,
validated, and optimized before a single part is made.

Across manufacturing, automotive, aerospace, and energy industries, companies that treat simulation as a
strategic asset are fundamentally changing how they design and deliver products. Instead of relying solely
on physical testing and late-stage validation, these organizations are building a culture of predictive
engineering. Simulation has become a shared language between design, analysis, and business teams
one that enables faster decision-making, smarter trade-offs, and continuous improvement. The ability to
visualize performance, predict behavior, and optimize designs early not only reduces risk but also
accelerates innovation. It allows companies to explore more possibilities in less time, leading to products
that are lighter, cleaner, safer, and more efficient.

As digital transformation continues to reshape engineering, CFD sits at the heart of this evolution. It
bridges the gap between creativity and certainty — turning design ideas into verified solutions before
production begins. The organizations that invest in simulation-driven design are not just improving
engineering accuracy; they're transforming their competitiveness. They bring better products to market
faster, with lower costs and greater sustainability. The future will belong to those who can see the invisible,
simulate the uncertain, and translate digital insights into measurable real-world impact. And in this new
era of engineering, CFD is no longer just a tool, it's a mindset that defines how tomorrow’s innovators will
think, design, and lead.

(Source: Siemens.com)
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