


Chapter

7 BASIC AERONALITICS AND
AERODYNAMICS

bjectives —mm—

Explain the difference between aeronautics and aerodynamics.
Understand the properties of air that are important to flight.
Understand why scientists use simplifying assumptions during study.
Define airfoil.

Know the parts of an airfoil.

Describe the concepts of relative wind, angle of attack and streamlines.
Describe Bernoulli’s principle.

Describe the four forces of flight.

Give examples of aircraft characteristics that can improve each force.
Explain how the loss of one force affects the other three forces.
Describe the real world effects of viscosity and compressible airflow.
Name two effects wings have on airflow not accounted for by airfoils.

The Realm of Flight

The science and art of flight through the atmosphere is known as aeronautics. Aerodynamics, on
the other hand, is the science relating to the energy of gases in motion.

To understand the science of aeronautics and aerodynamics, you must study the air and the machine
that operates in it. Once you gain an understanding of the machine and its environment, you can
appreciate the technological marvel of flight. One has only to watch a bird in flight for a short while
and it becomes obvious that this living machine is capable of using the energy of the atmosphere to
defy gravity.

The science of aerodynamics involves many investigations. Besides the study of airflow around
an aircraft, it also includes the passage of air through a jet engine and even the expulsion of energy
from a rocket motor. The common denominator of each of these examples is fluids in motion.

The Composition and Properties of Air
The atmosphere is a mixture of several gases. For practical purposes, in the region where most
flight occurs, it is a homogeneous mixture of one-fifth oxygen and four-fifths nitrogen. The atmosphere

extends upwards to about 100 miles and can be compared to a pile of blankets.
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