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ntroduction to Dynamics

n'%chanical
tudy is the forces
S In motion;
understand the
IS science, we must
and the history of
movement of people and goods



~ items th e to deal directly with air.

Prior to flight, the study of air's effect on
moving objects was almost nonexistent.







iodynamics (the study of
hecame one of the most

SS| power to move throuSs
The study of hydreodynamics als@shed li
effects of water flow on our plan ;
—
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pecame the fluid
arly physicists

t, air responds

r. Much of the data acquired
e study of air. Like water,

ained, plus one unique difference--

air can be p'sed and water cannot.
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i

g how air flows over
_ "h 'objects move as they

1g the effects of natural air
on the planet in which we live.

W an cause many disturbances to the face of the
~ earth. Sa

| JInes at the beach or in the desert are
good examples inow wind can alter the shape of

the surface of our planet.

As air moves along, it picks up and pushes grains of
sand in the direction of its movement.
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meets with some kind of
Ing. In some cases,

Je of the dune forming a shape
phenomenon.

As the dune gets la , the air's reaction becomes more
pronounced and the dune's shape will become more and more
dramatic. The wind will continue to push the sand on the
windward side over the top of the dune, causing the dune to

gradually move.
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has on the face of the

dust and parti f sand, hurling them into
mountai s, slowly eroding away the rock and
dirt.
Wind erosion is a very slow process, but it can still be
extremely devastating to man-made structures as
well.



E 586-Introduction to Dynamics

 of waves on large

ver | e water, small ripples

ir-’ e ripple causes the ripple to

.v’-‘
I ( 1 ".! A1 UCI .

\ _
Eventuall pending on the intensity of the wind,

the ripple becomes a wave.

Waves can be quite destructive to shorelines as well
as to boats



> the shoreline, while
/inds can be one of the

| , , gales and tornadoes cause
extensive

T iE every year.
These high win ave been known to level entire
cities and destroy thousands of acres of forest.

:
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, almost like it doesn't exist.
ng air so powerful that it could lift a
' and carry it hundreds of yards?

What causes t ind?



troduction to Dynamics

5 made up of mostly
N are zipping around,
s they surround.

being pulled toward the earth
are bouncing in all different
up, they will not freely fall to the

1 over 200 miles from the ground.

All of these ¢ o] s being pulled toward the earth by
gravity give an incredible amount of weight to the air.
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inch extending 200
qual to sea level.

eath that column of air and
d weigh almost 15 pounds.

at an elevation of 18,000 feet
es), it would weigh half as much.

e air above 3.4 miles contains no more

air molecule 1 the air below 18,000 feet.
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y IS that air molecules
>: therefore, the closer
e denser the air gets

/ measured by its weight but rather
reated by the weight.

air pressu uc‘s temperature and moisture

content.
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as a higher pressure than
other.

.. bon 1s much greater than the pressure outside
much greater pressure outside the balloon.
pressure outside the balloon.

balloon.

If you release the air from the balloon, a small wind is
from the balloon, a small wind 1s developed.
small wind 1< develoned



ecules to become less
ne air contract, resulting in less

" pressure.

Wind is created ‘en warm, high pressure air
pushes into cooler, low-pressure air.

Air temperatures are constantly changing because of
the sun, sea and ground.
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ire determined by the
eas and the earth's

T | at occur naturally are also created
~ whe hrough the air.

Typically the four f acting on any body in motion are thrust,
drag, lift and gravity.

These four principle forces can apply to land, air, sea and space
vehicles.
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