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Preface

Cars have always been more than just machines to me—they
are living systems, complex networks of engineering,
chemistry, and design that respond directly to every
adjustment, every upgrade, every choice of material or
technology. My professional background in engineering and
mechanics gave me the tools to understand these systems
deeply, but it was my personal passion for car tuning that
brought this book to life.

Since 1998, I have been continuously engaged in tuning and
upgrading my own cars. What began as a youthful curiosity
quickly became a lifelong hobby—one that has persisted
through decades, technologies, and car models. To this day, the
thrill of improving performance, unlocking hidden potential,
and experimenting with new technologies hasn’t faded. It is, in
many ways, like an addiction I never wish to overcome.

Through this journey, I have witnessed how myths and
half-truths circulate among car enthusiasts, how marketing
often overshadows engineering realities, and how small tweaks
can make profound differences when understood properly.
This book is my attempt to bring together both sides of my
life—the rigorous, evidence-based perspective of an engineer,
and the passionate, hands-on experience of a tuner who has
been under the hood for more than two decades.

Whether you are a beginner who simply wants to understand
where to start, or an advanced tuner considering forced
induction, suspension redesign, or ECU remapping, my aim
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is to provide you with both clarity and confidence. This guide
blends performance, safety, comfort, and style—because true
tuning is never about one dimension, but about creating a
balanced machine that reflects both science and personal taste.

For readers who want to take their understanding further,
I recommend my other book, Autonomous Car Maintenance,
which complements this guide by covering practical
maintenance strategies for tuned and standard vehicles,
teaching how to apply TPM (Total Productive Maintenance)
principles to keep your vehicle healthy, safe, and reliable.

So, welcome to this journey. Let’s separate myths from
engineering truths, explore every corner of performance and
style, and keep alive the same excitement I felt in 1998 when I
first started modifying my own car.

— Mohammed Hamed Ahmed Soliman
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Author Note

Mohammed Hamed Ahmed Soliman holds a Bachelor’s degree
in Mechanical and Industrial Engineering, a Master’s degree
in Productivity and Quality, and a Ph.D. in Operations
Management. Beyond his academic and professional expertise,
he is a lifelong car enthusiast with a deep passion for car tuning.
Over the years, he has personally modified five of his own
cars, exploring performance upgrades, electronics, and styling
improvements. What began as a hobby in his youth has evolved
into a persistent, hands-on passion—one he often likens to
an addiction that continues to drive his curiosity and
experimentation in automotive performance.
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Chapter 1: Introduction to Car
Tuning

1.1 WHAT CAR TUNING Really Means

Car tuning is the art and science of modifying a vehicle to
improve its performance, appearance, and overall driving
experience. It’s not just about adding flashy parts or increasing
horsepower; it’s about understanding the car as a system and
making informed upgrades that align with your goals. Tuning
can involve engine modifications, suspension adjustments,
brake improvements, electronics enhancements, and even
interior and exterior styling. True tuning balances
performance, safety, and reliability.

1.2 Safety, Legal, and Warranty Considerations

Before any modification, understanding the legal and safety
implications is critical. Many countries have regulations
regarding emissions, noise levels, lighting, and structural
modifications. Additionally, certain upgrades can void
manufacturer warranties or insurance coverage. A responsible
tuner always checks local laws, ensures compliance, and
prioritizes modifications that do not compromise safety.

1.3 Choosing the Right Modifications for Your Car and

Lifestyle

4



Not every modification is suitable for every car or driver. The
best upgrades depend on factors like daily usage, climate, road
conditions, and your performance goals. For example,
aggressive suspension setups may improve track performance
but reduce comfort on daily commutes. Understanding your
needs will help prioritize upgrades that provide tangible
benefits without creating new problems.

1.4 How to Plan Upgrades for Performance, Comfort, and

Style

Planning is the cornerstone of successful tuning. Begin by
setting clear objectives: performance targets (e.g., faster
acceleration, better handling), comfort improvements (e.g.,
seating, A/C efficiency), and style preferences (e.g., body kits,
lighting). Map out a staged approach—starting with
foundational upgrades before moving to more complex
modifications—so that each step complements the last and
avoids unnecessary conflicts or excessive costs.
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Chapter 2 – Engine Performance
Essentials
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2.1 Air Intake Systems: OEM vs
Performance Filters, Induction Kits

vs Panel Filters

THE AIR INTAKE SYSTEM is the gateway for oxygen into
your engine—a critical factor for combustion efficiency and
overall performance. Stock (OEM) air filters and intake
systems are designed to balance airflow, filtration, and noise
within manufacturer specifications. While reliable and
durable, they often restrict airflow compared to aftermarket
options.

Performance Filters such as high-flow cotton, foam, or
synthetic media allow more air into the engine, potentially
improving throttle response and horsepower. Unlike stock
filters, which are typically made of paper, performance filters
use porous cotton to enhance airflow while still trapping
particles. To prevent dust and dirt from entering the engine,
cotton filters require regular maintenance, including cleaning,
re-oiling, and inspection.

Induction Kits vs Panel Filters:

• Panel filters replace the stock filter in the existing

housing; they are straightforward, cost-effective, and

maintain most OEM characteristics.

• Cold Air Induction Kits relocate the filter to a

position where it draws cooler air from outside the
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engine bay. Cooler air is denser and can improve

combustion efficiency, giving slight performance

gains. But they require careful installation to avoid

water ingestion and may change engine sound.

Note on Induction Kits:

Some induction kits are open-air, meaning the filter is exposed
directly to the engine bay. These can draw in hot air from
the engine, which is less dense and may slightly reduce
performance. Closed induction kits inside an airbox with a
fresh air source from outside are better—they are less exposed
to dust and heat, maintaining cooler, denser air intake.

If you examine a car’s stock intake system, you’ll notice that
the OEM air filter is designed to take direct fresh air either
from the front of the car (where airflow is naturally forced in
as the car moves) or from behind the wheel arch on the driver’s
side. The key is that the engine always receives fresh, cooler air,
which improves efficiency and longevity.

Cost Efficiency:

One advantage of performance filters—whether panel or
induction kits—is their long-term cost savings. They are
reusable and typically only need cleaning and maintenance
every 10,000 km (or a set time period), reducing the need
to frequently purchase new OEM filters. Over time, this can
represent significant savings while maintaining performance
benefits.
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When upgrading, it’s crucial to match intake modifications
with other engine components (exhaust, ECU tuning) to
realize actual performance gains. A free-flowing intake alone
rarely produces significant horsepower increases without
complementary upgrades.
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