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Formula sheet
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Thin airfoil theory
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Finite wings with AR=0?/S5

Sign convention:

if induced velocity points downward: w(y) > 0, a;(y) > 0
if induced velocity points upward: w < 0, s < 0
Prandtl’s lifting-line theory
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water
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1. Consider a wing with an aspect ratio AR = 10. Its non-dimensional circulation distribution is

I'(0) 2¢
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(3sin# + sin 36)
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with % = 5 cos 0, b the wing span from tip to tip, and € a constant value.

(a) Determine the Fourier coefficients according to Prandtl’s lifting line theory.

(b) Calculate the lift coefficient C and the induced drag coefficient C',; of this wing.
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(c) Write the expression for the induced angle of attack «; as a function of 6.

(d) Sketch () for € > 0 and for ¢ < 0. Do not forget to add a legend.
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(e) The wing is formed by thin airfoils with the same airfoil profiles. At which span-wise
location would this wing starts to stall first for ¢ > 0 and where for ¢ < 0?
Motivate your answer.
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