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2 Comments and Suggestions from Quiz#4

" Teaching speed is fine.

= [ess math, equations, and derivations

" |ess congestions for PPT

" Prefer more writings on whiteboard

» More in-class practice and examples for problem solving.
® Enjoy in class videos.

» More real-life application examples.

= Want to know more about 2" exam.
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] Thin Rirfoll Theory
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] Thin Rirfeil Theory

Principle:

* Replace thin airfoil with the mean camber line (MCL) because of the small
thickness and camber of the airfoil

 MCL assumed to be a streamline of the flow around the thin airfoil.

* To force the MCL to be a streamline, the sum of all velocity components normal to
the MCL must be equal to zero.
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] Thin Rirfeil Theory

To force the mean camber line to be a streamline, the sum of all velocity
components normal to the mcl must be equal to zero.
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] Thin Rirfeil Theory

Q The integral equation of J‘ y(6)sin6dé -V (« _%)
thin airfoil theory: c0S & —Cos 4, . dx

For a Symmetric Airfoil with : dz —0
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] Thin Rirfoll Theory

The Kutta-Joukowski Lift Theorem states the lift per unit length of an airfoil is

equal to the density (p) of the air times the strength of the rotation (I') times the
velocity (V) of the air. Bound Vortex
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] Thin Rirfeil Theory

A Lift coefficient of symmetrical airfoil Symmetric airfoil
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] Thin Rirfoll Theory

d Momentum about the airfoil leading edge
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] Thin Airfoil Theory

Center of Lift/Aerodynamic Center
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] Thin Rirfoll Theory

O Center of Lift or center of pressure on an airfoil
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» Center of Lift is located at quarter chord point

(i.e., C/4) of an airfoil.

+{ xc : liﬁm = mg* xcg




2 Thin Rirfoil Theory for Symmetrical Airfoils

O Center of Lift or center of pressure on an airfoil
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4 Thin Airfoil Theory for Symmetrical Airfoils

Example problem:

* For a symmetrical airfoil with a chord length of 2 meters placed
in an air stream of 50 m/s at standard sea level conditions
(p=12.3 kg/m3 ), if the lift per unit span is 1353 N/m, what is
the angle of attack (in degree) of the airfoil model?




2 Thin Rirfoil Theory for Symmetrical Airfoils

Solution . The lift can be generated by per unit span of a thin airfoil at the AOA of « can be:
L':anl-c-aﬂr — cx:%
PV c-m

For the present conditions:

L'=1353N; p=123; V,=50m/s’; c¢=2; n=3.14
L 1353

oV, c-x 123%50%50%2%3.14

Therefore, o= =0.07 rad = 4.0 deg

The angle of attack of the airfoil is 0.07 rad or 4.0 degree

Or it can be solved by:

Cr =1 L =1 1333 =0.44
—pV.7 e Z*1.23%50%50%*2
2 2
C,=2a7=044 = a= 0.44 =0.07 rad = 4.0deg
2%3.14

L =271
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