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LEARNING OBJECTIVES

By the end of this lesson, students wil ab

right Brothers used to solve
ey @ncountered.

e Describe the scientific process t
the power, control, and lift prob

* Differentiate between airfoi entify their strengths

and weaknesses.

e Analyze data from wi
tunnel tests to de
which airfoil desi
the greatest li

e Synthesiz ts
wind tu t.
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WARM-UP

Watch a video of Boeing’s 737 MAX winglets tunnel.

Write 2-3 sentence answe e following questions:
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https://safeyoutube.net/w/oKJd

CHECKING THE DATA

e In their quest to build the flyer, the
aerodynamic data of Otto Lilient

had been using the
early glider pioneers.

producing a fraction of the

/ )
.
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FIRST WIND TUNNEL

* In order to improve on their design
the Wright brothers built a wind
and were the first to use a series of
engineering practices to test, ,
and improve their airfoil d

S.
- manages airflow arou ry @bject

- helps control variabl impact

a simple wooden

box with a dow on top for

viewing A9.,A fan, belted to a s

one-horse gine, provided airflow of % | weaeo oy Aooa
about 30 mi % eph
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BUILD YOUR OWN WIND TUNNE

You and your classmates are going
to build your own wind tunnel.

Later in the lesson you will also

build your own airfoils to test i 4
the tunnel.

Be sure to construct the

tunnel correctly so that o
testing is possible.

N,
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e A wing shape that when moved
through a fluid (air) produces an
aerodynamic force

o Airfoils are used as the basic.form
of the wings, fins, and horizontal
stabilizers of most aircraft

Source: NASA.gov
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AIRFOIL TERMINOLOGY \

e Leading Edge - first place air makes géntac airfoil

* Trailing Edge - last place air ma contdet with the airfoil

trailing edge/




AIRFOIL TERMINOLOGY \

e Chord - straight line that connects th adi o the trailing edge.

 Angle of Attack - angle between chor@ylinefand the relative wind flow.
If the leading edge of the airfoilgs i thamthe trailing edge, then the
airfoil has a positive angle at

\¢

.
N

angle of attack Nord line

relative to wind

trailing edge /
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AIRFOIL TERMINOLOGY \

Thickness - maximum distance betwe he u lower wing surfaces

[
=
relative to wind
leading

E trailing edge/




AIRFOIL CURVATURE

e Camber - the curve of the wing
- The mean camber is a line drawn be
so that the distance between the

en ing and trailing edge
an urfaces is equal

e Max Camber - measured where tli€re is maxim distance between the

chord line and the mean cambefli

mean camber line

=

\

-
relative to wind
leads a N

. thickness
max. camber

trailing edge/
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AIRFOIL SHAPES

Symmetrical Airfoil - the upper al Airfoil - the

As

and lower surfaces of the airfoil pexsurface is more curved.
are identical. The chord line and me&an camber line is above
the mean camber line directly the ®hord line.

overlap one another. Chord line

Mean Camber line

Symmetric Asymmetric airfoil
o M| Camber line above chord line
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ASYMMETRICAL OR EAMBERED AIRFOILS
GENERALLY PRODUCE'MORE LIFT.
BUT WHAT KIND OFRAIRRLANE WOULD BENEFIT
FROMASYMMETRICAL WING?
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AIRFOIL TERMINOLOGY \

Planform - the shape of the airfoil whegfviewi bove

Chord - the length from the trailin ge tOnthe feading edge

, span—
|

ch<:>rd j
: A |

trailing
edge




WHAT THE WRIGHT BROTHERS D

* By testing more than 200 airfoils, thefbroth d very important
factors that influence lift.

t surfaces.

; they learned that a curved
for maximizing lift.

leading edge produce more lift.

- Curved surfaces produce an

cate lift at zero angle of attack.

- Cambered airf¢

/ )
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HOW DOES ANGLE OF ATTACK A IFT?

o Lift is directly affected by angle of attack. Attached

- As the angle of attack increasgs,

so too does the lift produc ——
the airfoil. T
- This is true until the cri N

of attack is reached \Shord Stalled
> T

e At the critical angle , T & ' o)
boundary layer of ¢ parates from the ™ —— ———— a N o

airfoil and crea Flight Path

namic stall”.

N
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BUILD YOUR OWN AIRFOILS \

e Working in small groups, you will buil@d two i f a predetermined
span and chord.

- One symmetrical airfoil
- One asymmetrical airfoil

e Then you will test your ai de ine which produces more lift.

- If time allows, you e @nginéering practices to design and test

your own airfoi

/ )
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FORMATIVE ASSESSMENT \

In groups of two to three students, explain w of aircraft would
be better suited for:

e symmetrical airfoil
e asymmetrical airfoil
Submit a short summary for% rfoil.

N oo,
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SUMMATIVE ASSESSMENT

An important aspect of engineering d i ing findings.

resentation to include the
following regarding your airfoil

e Performance of your airfoi

e Limitations encounteregd

e Errors made

e |ldeas for improvi ignh of your airfoils

e |deas for im osting methods
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