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Course Objectives

Learn the fundamental physics behind fluid flows
Apply these principles to solve engineering problems

Acquire basic knowledge for other courses such as

« Hydraulics
» Hydrology (Groundwater)
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What is FIuid Mechanics

WE'RE ALL EXPERTS IN ONE THING OR
ANOTHER . FOR INSTANCE , T CONSIDER MYSELF
SOMETHING OF A SPEC!A.USI' IN

FLUID DYNAMICS...
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A couple of questions

Why do engineers care about fluid mechanics?
Why do civil engineers care?
Why should you specifically care?

Breakout session (1 minute)
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Flow around buildings - Forces that must be understood

Take a look at:
http://www.nd.edu/~nathaz/
http://www.nd.edu/~cpssl/
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Other Structural Problems







Control
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~~Environmental Dynamics

Water CycI
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Hurricane Damage

Bolivar Peninsula, Pre-Hurricane Ike
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Hurricane Damage

Bolivar Peninsula, Post-Hurricane lke
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Coastal Erosion (
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~~ Atmospheric and Ocean Science
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Environmental Engineering

Wastewater Treatment
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~ Earth Sciences (most of you are
Engineers | know)

ENVIRONMENTAL

GEOCHEMISTRY
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General Engineering
Applications
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Fluid Dynamics in the News

Kelvin Helmholtz Waves in Alabama:
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News stories relating to fluids research

Stories about professors in our department:

e http://newsinfo.nd.edu/news/16293-silliman-named-darcy-
distinguished-lecturer-in-ground-water-science/



Scales of Interest — HUGE VARIATION

108 —

106 —]

10*

10% —

£ 100_

102 —

10

10-6 —

very few other subject you study will be this wide

<— Jupiter red spot diameter

<— Ocean current diameter

~— Diameter of hurricane

__|=— Mt. St. Helens plume

<— Average width of middle
Mississippi River

<— Boeing 787
<— NACA Ames wind tunnel

. Diameter of Space Shuttle
main engine exhaust jet

<— Outboard motor prop

=<— Water pipe diameter

~<— Raindrop

<— Water jet cutter width

<— Amoeba

<— Thickness of lubricating oil
layer in journal bearing

<— Diameter of smallest blood
vessel

<— Artificial kidney filter
pore size
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__|=— Nanoscale devices

(a)

V, m/s
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<— Meteor entering atmosphere
<— Space Shuttle reentry

<— Rocket nozzle exhaust
<— Speed of sound in air

_{=— Tornado

<~— Water from fire hose nozzle
<— Flow past bike rider

~— Mississippi River

<— Syrup on pancake

~— Microscopic swimming
animal

~— Glacier flow
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_ |=— Continental drift

(b)

p, Ib/ft?
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Water jet cutting

Mariana Trench in Pacific
Ocean

™~ Hydraulic ram

<— Scuba tank

<— Car engine combustion

-

Fire hydrant
Auto tire
.— Standard atmosphere

“Excess pressure” on hand
held out of car traveling 60
mph

<— Atmospheric pressure on
Mars

\ Pressure change causing
ears to “pop” in elevator

Pressure at 40-mile altitude

<— Vacuum pump

Sound pressure at normal
«~ talking
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(c)



Course QOutline

h 1: Fluid Properties

h 2: Hydrostatics

h 3: Bernoulli’s Equation
h 4: Kinematics

h 5: Control Volumes

h 6: Differential Analysis

h 7: Similitude and Dimensional Analysis
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h 8: Pipe Flows



Notes

e This is a mechanics

(fundamentals) class and one ?‘:«,—"T*;/
of the last you may have 7
* Be patient — fundamentals \ —
are necessary to understand | L‘ ;é_
and solve more complicated 7;_
and interesting problems '
——

Jreess

“Daddy works in a magical, faraway
land called Academia.”

THE NEW YORKER, APRIL 20, 2009
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Notes

In class demos will try to
illustrate some of the
basic physics

You are encouraged to
suggest in class demos
and topics of discussion
that are of interest to
you (we will try to
oblige).




