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Preface

Fluid motion is fascinating. Which child hasn’t enjoyed splashing in puddles, sloshing in the
bathtub, or extending a hand out the window of a traveling car to “feel” the wind? Who hasn’t
wondered how a bird can fly and why we can’t? How many tourists stand closely packed in view
of Niagara Falls for half an hour or more doing nothing other than watching water fall off a cliff
and splash with a roar. My own sister from Belgium had learned about Niagara Falls in grade
school and told herself she would one day go and see the falls with her own eyes; it took her more
than forty years but she eventually crossed an ocean to see water fall off a cliff. Clearly, children
and adults alike easily develop a fascination with fluid motion without even being aware of it.

Fluids and their flow are so common place that they have entered our vocabulary as short words.
Nearly countless are one-syllable verbs that refer to fluid motion: blow, breathe, drain, drink, drip,
float, pour, rinse, seep, slurp, soak, spill, splash, squirt, stir, suck to cite just a few. One-syllable
nouns abound as well: air, gas, steam, fog, dew, oil, blood, tear, rain, wind, whirl, puff, wave to
denote fluids or their flow, and dam, pool, bath, pipe, pump, wing, fan, sail, oar, valve, heart, lung
for objects and organs associated with fluid flow.

Yet, Fluid Mechanics is a very serious subject. Since the dawn of civilization, Babylonian, Egyptian,
Roman and countless other engineers (before the word was coined) have been concerned with
meeting vital human needs, many of which include fluid mechanics in one form or another, such
as supplying drinking water, irrigating fields, and conveying sewage, and these engineers needed
to get it right! The dam had to withstand the pressure, the aqueduct had to provide the proper
flow of water, the fields needed a good soaking, and the sewer could not get clogged. The
empirical knowledge gradually acquired from these water works eventually grew into a rigorous
scientific discipline, known to us today as Fluid Mechanics. The rigor came from the attending
mathematics, and there lies a big problem.

As a subject taught in physics departments and engineering schools, Fluid Mechanics has long
taken a strong mathematical overtone. Almost totally absent from textbooks are the common
one-syllable words mentioned above. Instead, professors teach with big words like hydrostaticity,
manometer, momentum, streamfunction, buoyancy, vorticity, barotropic fluid, irrotational flow,
and boundary layer, all so remote from everyday language that they initially sound foreign to
students, who are also forced to wade through intimidating three-dimensional partial differential
equations. | know; | have been through it, first as a student and then as a professor. Math easily
seeps into fluid mechanics until equations splash on every page and tears drip from tired eyes.
The attraction of a fluid mechanics textbook today begins and ends with its cover; everything in
between is a hard slog. It has been said that one can read the entire classical 1932 Hydrodynamics
treatise by Horace Lamb and not even realize that water is wet. Where has the child’s fascination
gone? What good has come from omitting the everyday experience with fluid flow? Can’t we
rethink Fluid Mechanics as an intuitive and appealing subject, a flowing subject?

This is not a silly book. It is a down-to-earth presentation of a serious subject, led by as many
connections with everyday life as possible. Water isn’t dry, air isn’t stiff, and so shouldn’t the
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science that deals with them. Let us therefore approach the subject with a purposeful innocence,
with a maximum of everyday experience and a minimum of mathematics. Let’s build upon familiar
experience from which we can discern the physics and eventually express those physics in the
language of mathematics.

This book, despite its admittedly lower mathematical rigor and abundance of visual information,
is nonetheless aimed at college students, especially early engineering students, to help them
acquire the fundamentals of fluid mechanics starting from everyday experiences. The down-to-
earth aspects ought to make the subject more readily understood and remembered, and an
intuition for fluid flow, pressure forces etc. can be developed. Most of the topics typically included
in a first college course in Fluid Mechanics are addressed, but so are also topics usually neglected
and yet of everyday life, such as weather, bird flight, road traffic, building ventilation, home fluids,
and biological fluid dynamics. Some of the math uses—yes—partial differential equations, but other
methods are also used whenever possible, such as geometry to understand a ship wake and the
method of characteristics (without using the name) in modeling traffic jams. Thought problems
and quantitative exercises close every chapter to assist the instructor in developing appropriate
assignments. Should the student later advance to a higher level, the mathematical rigor can be
introduced then in an intermediate-level course.

The author is indebted to Michael Betsy, Jr. of the 2026 Class at Dartmouth College for significant
assistance with the chapters on biological fluids and granular materials. He also thanks his
Dartmouth students for helpful feedback.
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