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From Thoughts to Words






Dedication


To My Parents

Who provided for me as a child,

And continue to do so whenever I need, even as I raise my own.






What’s Inside

0 — The Buildup

What is Fluid Mechanics, and why should we care? Hint: It is not about equations, and it is not for scientists. It is about the everyday world, and for everyone living in it. It flows under our noses, through our veins, and in our lungs, isn’t it time we let it into our heads?

1 — Visible Yet Unseen

Why do we always find a Kenyan marathon runner on the winning stage? Also they say a watched pot never boils—I say, try that in the hills. There is a force we can’t see, but is visible all around us since we feel it every second of every day. It even affects the car tires and our beloved snack packs.

2 — A Deep Dive

What happens under water? From swim bladders in fish to the perils of diving. The deepest scuba dive ever recorded took 15 minutes during descend, but 13 hours to return. We’ll get to know the whys. Is pressure a villain or a superhero? It all depends on who’s telling the story.

3 — The River Within

Every heartbeat sends a pressure wave that travels through 60,000 miles of vessels. What is millimeters of mercury, and what does that has to do with our blood pressure? The flow of blood has a timeless advice for us: keep moving, no matter what.

4 — Twist in the Skies

Why does air move at all? In one part of the world, winds blow endlessly only in one direction; in another, they entirely vanish and in some the direction is reversed. What happens if a pilot forgets the Earth is spinning beneath them? Well, I landed in Kiribati instead of Ghana. Exactly... I didn’t know where Kiribati was either.

5 — And a Storm is Born

Why do storms form, and how do they spin? In fact, do they really spin or is that just about perception? And if it is all a matter of viewpoint, what about the storms we conjure in our heads against others? Is the real danger in the winds or in how we insist on seeing everything from our own vantage point?

6 — The Story of Flight

For humans flying was a dream until we found the WRIGHT way of doing it. Before taking off, I’ll introduce you to my friend Bernoulli. Harmless guy. The only trouble is, once you meet him, he starts following you everywhere. I recently spotted him in a showerhead. Yeah... I know. He’s a gentleman, though. Always knocks on the head before entering your brain.

7 — To Swing or Not to Swing

Why do golf balls have dimples? Well, if you’re being smacked with a club and flung skyward, at least go with a pretty smile. I promise we’ll get to the real reason. By the way, how does a cricket ball swing through the air, then out of nowhere change the direction of swing just when the batters think they have figured it out? Physics and bowlers clearly share a wicked sense of humor.

8 — The Art and the Artist

Hundreds of thousands of goals have been scored in soccer, but only a few will be remembered as long as humans walk the Earth. Roberto Carlos’ free kick is one of them. It was a piece of art painted in thin air. The brushstrokes were physics, and the palette, fluid mechanics. We’ll also see how tennis balls dip and how pitchers in baseball make fools out of batters.

9 — The Poetry of Fluids

In 2006, a painting was sold for 140 million dollars—the highest price ever paid for a work of art at the time. What made it special? It captured the poetry of fluids in its purest form. No brush imposed control; the fluids spoke in their own language. We’ll see the role of fluids in the elegant world of art. Also isn’t it fascinating that the same forces that pull water up through a plant’s roots also breathe soul into a Van Gogh painting?

10 — The Architect of Modern Living

With a mere flip of a switch, we get cool air, flowing water, and steady light. It wasn’t always this way for our ancestors. Life got smoother when fluid mechanics rolled up its sleeves. From pumps that push to turbines that power, this chapter peeks inside the machines that keep our world moving. Oh, and how could we forget what powers us all? We’ll spill those beans too...

11 — A Tale of Betrayal

A drop of water ascends to the skies only to fall back down. It travels across lands, shapes valleys, carves mountainsides, and finally returns to the ocean... right where it began. Isn’t this journey symbolic of a larger truth? We will also witness a story of betrayal where a river changed its mind. It left like a lover who suddenly grows distant and walks away, leaving behind no explanations—only questions, the scars of its absence, and the lingering ache of abandonment.

12 — Flow of Life

Just like fluids, life flows too. Unlike rivers or winds however, we are often chasing, rushing, grasping, unsure of what we are truly seeking. In that blind current, chaos begins. To understand life, we must understand its fluid nature. At the end of the day, we are a living expression of fluid mechanics.




0. The Buildup

It was a rain-soaked afternoon. The café was as cozy as ever, with warm lights and soft music playing in the background. Wrapped in a woolen sweater, coffee in hand, I was listening to the rain on the other side of the foggy windows, completely lost in the tranquility I keep seeking amid the noise of the world.

Outside, however, behind the curtain of rain, something greater was happening. Something that stretched beyond the definition of tranquility. Streams of water were running down the street, slipping through cracks and drains, finding their paths in what appeared ordinary... until one realizes that this flow has been shaping the Earth for billions of years. Way before you and I ever had our first sip of coffee, or back further, when neither we nor coffee were even a mentionable thing.

And rain is just one part in the larger story of flow that drives the oceans, drifts the clouds, and spins the storms. That pumps blood through our veins, gives life to the art we admire, and yes, bends a football into the goal in ways that seem impossible.

This story of flow is the story of fluid mechanics.

Until now, you may have known it as just another branch of physics. Hard, technical, complicated, or so they say. Yeah, sure! All these, if one is sitting in a room lit like a morgue, in front of someone who thinks excitement is an unprofessional thing and enthusiasm a health hazard. And all one can see are equations filled with symbols that could easily be mistaken for scary snakes or confused hieroglyphs. Honestly, if someone tells us how to drink tea with this approach, using formulas and all, it’d feel painfully technical too, wouldn’t it?1 Imagine using vectors to find the right slurping angle, or a differential equation to calculate biscuit dunk time, or accurate speed of air blown from the mouth to remove heat. Enjoy the tea, Sir!

The point is, this isn’t true. And when it comes to fluid mechanics, it couldn’t be further from the truth either. Because, like drinking tea, it is neither hard, nor technical. It’s just that no one ever really shared it. And when they did, they shared it in exactly the way we agreed it shouldn’t be: dry, dull, and needlessly boring.

What it really is, is not something distant or abstract but the world we inhabit and the beautiful reality we live every day. Remember that stunning free kick by Roberto Carlos against France? That was fluid mechanics in its full glory. Or if you are a cricket aficionado, how about Wasim Akram’s reverse swing deliveries. Well, same story. Even something as simple as a tiny drop of ink swirling in a glass of water, creating mesmerizing patterns, shows its elegance. It is everywhere around us.

So, what exactly is fluid mechanics? Anything that can flow is a fluid and this includes all the liquids and gases, like water and air. This is the reason why we call someone “fluent” when they speak smoothly, it’s as if the words flow from their mouth like water from a stream. Mechanics, meanwhile, is how things act under the influence of forces. Combine the two, and fluid mechanics is simply how liquids and gases behave in the presence of forces and how they interact with the solids around them.

Things that move are dynamic; those that remain still are static (just like personalities). Fluids, too, can either be in motion or at rest. When they are moving, we call it fluid dynamics, such as wind rushing past a sail or water flowing through a pipe. When fluids are at rest, like water in a still pond, we refer to it as fluid statics. Together, they make the two pillars of fluid mechanics.

I totally understand that somewhere in your mind, you must be thinking, “But why should I even care about fluids and their mechanics?” Let me show you why. The air we breathe, sustaining us with every breath, is a fluid. The water we drink, keeping us hydrated with every drop, is a fluid. And inside us, blood, a fluid like no other, flows to deliver oxygen and nutrients. To cut to the chase, we are surrounded by fluids—inside and out. They’re the lines that sketch us, and without them, life as we know it wouldn’t exist.

So once we begin to notice how fluids flow or rather why they flow the way they do, the world starts to shift right before our eyes. We no longer see rain as isolated drops but as the origins of rivers and oceans, and that football bending into the top corner turns into live magic. Fascinatingly, understanding this magic will not spoil the mystery for us. It makes it even more astonishing, showing layers of magnificence we never knew existed.

This book is your invitation to see the spellbinding world of fluids. And NO, it is not a textbook. In fact it is like you have just walked into the same café where I was sitting earlier. We’ve settled into a corner with warm drinks in hand, and now we are talking about the fluids that how amazingly alive everything really is when we look a little closer. You won’t need a PhD, a degree in physics, or a degree in any other subject to enjoy its beauty. If you can read—and clearly, you can—you are already qualified. My goal is to make it so straightforward and so vivid that anyone, of any background or age, can easily follow along. Einstein once said,


Things should be made as simple as possible, but not simpler.



We will follow his advice and keep it simple yet accurate, skip the unnecessary jargon, and focus on what matters the most. As fluid mechanics isn’t about equations and formulas; it is a collection of some worth telling tales that aren’t just reserved for engineers or physicists but belong to everyone, because, whether we realize it or not, we’re all part of them. From rain in the skies to breath in our lungs are all chapters in this grand tale.

And just when we think this is purely about science, it nudges us to think again. There’s more to it than meets the eye. Besides explaining how fluids flow, the principles of fluid mechanics offer insight into how we should flow through life. They carry timeless truths—worldly wisdom, if you will—that help illuminate our path.

If this book does anything, I hope it helps you see the ordinary moments through a different lens. You might find nature speaking, sharing its captivating secrets and offering lessons that were always there, just waiting for you to listen.

Ready?

Let’s FLOW...






1. By the way, I don’t mean tea made with formula milk. That would certainly be a bad experience.





1. Visible Yet Unseen

Every year, on the third Monday of April, thousands of runners from all over the world gather at the starting line of the Boston Marathon. The dreams in their hearts are asked to stretch across 26.2 miles. With a history of more than a century, it is one of the most celebrated races on the planet. Global estimates suggest only a sliver of humanity runs a marathon in any given year, roughly 0.013 to 0.016 percent of the world’s population. Fewer still cross that line more than once. The people who show up here are the outliers among outliers.

Yet year after year, in Boston and across the marathon world, one familiar scene repeats itself. When the medals are handed out, a Kenyan athlete is almost always on the podium, as if it is the ritual of the race. The whispers that follow are just as regular. It’s their mentality... no, physiology... could be genetics. For some, however, the elusive secret is believed to be their training ground. A remote, unassuming place that few outside the running world could name, but one that has produced a surprising share of the best distance runners—Iten, often called the Home of Champions. But why there? What gives that patch of earth such power?

The path to the answer does not begin in the genome. Instead, it is rooted in something so ordinary we forget it exists: an invisible force that touches every breath we take and affects every step we make. It sets ceilings on how high we can climb and puts floors under how long we can endure. It is the air and its pressure.

Imagine standing on the beaches of Dubai, where the air fills the lungs with ease. A gentle breeze brushes past, and everything feels soothing. Breathing here, at sea level, is as natural as the Arabian Sea itself. Now shift the scene to a hill station, like Shimla in India at 7,200 feet (2,200 meters). Here, each breath takes just a little more effort. Every inhale feels slightly strained and our lungs seem to be working considerably hard. It makes us worried if something has happened to them. Well, the lungs are as capable as ever, it is the air itself that has changed.

Let’s dive a bit deeper into the concept—or better yet, into a pool of water first. As soon as we jump into the swimming pool, the weight of the water presses down on us and pressure starts to build on our body. The deeper we go, the more of it stacks above us, increasing the pressure with every inch we descend. The vast atmosphere that surrounds us is basically a gigantic pool, not of water, but of air. And just like water has weight, so does air. Gravity pulls it toward Earth and this ocean of air exerts force, pressing down on everything below it. This is atmospheric pressure.

The Earth’s atmosphere is a mixture of different gases, mainly nitrogen and oxygen, stretching from the surface of the Earth to the edge of space, about 300 miles (480 kilometers) high. At sea level, atmospheric pressure is at its highest as there’s the most air above us, pressing down. However as we ascend, say, while climbing a hill like Shimla (2,200 meters or 1.4 miles), the air pressure decreases since the higher we go, the less air there is. At Shimla, we are breathing in less oxygen with each inhale, and the air feels thinner simply because there’s less of it present at that altitude. Even if we have a strong pair of lungs, physical activity or a steep walk feels harder. Similarly, in other high-altitude cities, like Denver which is famously known as the Mile-High City (1,600 meters), many people find themselves short of breath upon arrival.

But wait a minute... why does climbing just 1 or 2 miles above sea level make such a big difference? Doesn’t the atmosphere stretch up to 300 mile? At places like Denver or Shimla, there’s still about 298 miles of air above us, so shouldn’t the pressure hardly change? Well, the thing is that the air isn’t spread out along 300 miles evenly. Most of it is packed close to the Earth’s surface and is concentrated near the ground due to gravity, compressed and squeezed under the weight of the layers above it, making it denser and more pressurized. It can be thought of as a set of clothes in your wardrobe. The ones at the bottom are tightly squeezed under the weight of the rest, while those at the top remain loose and fluffy. Assuming, of course, you’re the tidy type. Else your “air layers” would probably be scattered across the bed and the chair and the floor.

So in other words, the change in air pressure isn’t gradual. Instead of decreasing evenly along the entire 300-mile-high atmosphere, the drop is much steeper in the lower altitudes. At sea level, like in Dubai, we are surrounded by thick air and the pressure drops by around 3% for every 1,000 feet (about 300 meters) we climb. By the time we reach only 8,000 feet (2.5 kilometers), the air is already about 25% thinner. In fact, around 75% of the atmosphere’s total air is packed into the first 7 miles (11 kilometers) above sea level. The elevation of any hill station may seem insignificant compared to the atmosphere’s towering 300 miles, it’s very much a meaningful climb into thinner air. For those living at high altitudes, breathing in such an environment where pressure is low and oxygen is limited becomes the norm as their bodies adapt over time and breathing feels easier. To visitors, however, atmospheric pressure rather rudely tells not to take it for granted.

Now, what if we turn the scenario on its head? That is, if low-altitude visitors struggle when they ascend, what about the reverse? Does someone living in high-altitude environment notice a difference in breathing pattern upon descending to sea level? To find the answer, let’s go to Iten...

The Secret of Mountain Runners

Hidden in the Kenyan highlands, Iten sits at 7,900 feet (2,400 meters) above sea level where the air pressure is low, and oxygen, like a rare commodity, is harder to come by. This makes every breath feel like a fight. But this struggle doesn’t go to waste as it pushes the body to adapt. Red blood cells in our bloodstream pick up oxygen from the lungs and carry it to the muscles. If oxygen is in short supply, our bodies gradually start producing more red blood cells to increase the oxygen carrying capacity to cover up for the shortage. The more red blood cells there are, the more oxygen can reach the muscles. This natural acclimatization turns the bodies into endurance machines.

When such athletes descend from high altitudes to race at places like Boston (situated at sea level), where the air is already rich with oxygen, the presence of extra red blood cells in the blood brings a surreal effect. The sheer abundance of air tastes like an indulgent luxury. It’s as if a car designed for low-grade fuel is, out of nowhere, fed the best quality high-octane jet fuel. If that doesn’t paint the picture well, imagine someone trained to run on crutches, that too chained, and then suddenly the crutches and the chains are removed. With high amount of oxygen reaching the muscles, the pace naturally gets quicker and the stamina becomes deeper.

The world has caught up with this secret and the idea is now widely popular as live high, train low. Athletes go to high-altitude locations to gain this edge which forces the body to produce more red blood cells. They come down at low-altitude locations to train themselves so as to maintain the training intensity and when it’s time to race at sea level, the body is primed to perform at its peak, pushing faster and farther than before. These adaptations aren’t permanent though and the body reverts to its natural state within weeks of returning to lower altitudes. Which is why timing matters so much as successful athletes make sure they hit their spike exactly when it counts—the race day.

Coming back to Iten, on paper, yes it does offer high altitude and difficult terrain. However talk to those who have trained there and they will mention something more which is rather less measurable. The air may be thin in oxygen but it is thick with passion. It is rich in shared spirit of sweat and laughter that no barometer can capture. The feeling of being surrounded by others chasing the same dream, and somehow wanting you to win, too. Athletes are drawn here by this legacy of greatness which, I believe, is its true elevation. This rare combination of physical adaptation and cultural drive is what has produced some of the greatest marathoners the world has ever known. One could argue that endurance might come from the height, but there’s no arguing that it is discipline and commitment that shapes the kind of character needed to rise to the top.
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