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S-degree airfoil half-angle example
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Inviscid L/D Plot vs Alpha
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Sweep Through
Alpha

Calculate Upper
and Lower Pressure
Distributions
Calculate C;, Cp
Inviscid

Calculate L/D, Plot
vs Alpha
Pick L/D,,,,

Repeat for each
Mach Number
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L/D versus alpha
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Mach = 8.0

L/D versus alpha
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Inviscid L/ DMaX(continued)
e Inviscid Flow

e Why no Altitude effect? il
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Inviscid L/ DMaX(cont’d)

. Inv1sc1d Flow
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Inviscid L/ DMaX(concluded)
e Inviscid Flow
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Skin Friction Effect on L/D ;.

C C
(L/D)max = L@_|_maxC _ L@ ,,é f( T, avg)
Visc
D@O‘max visc CD@amax —|— COS 6 . CDF

Wing has two
sides that
contribute to
skin drag

“run length” = ¢/cos(9)

e, (L/D),.,

L@a - B Inviscid
(L/ D )max o C B C
Visc | n 2 . D . 1 4 2 . Dy
cosd C cosd (¢
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changes with altitude for

max

Viscous Flow Conditions
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Alpha for CL

L/D versus alpha
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Viscous Flow, Turbulent Only, no Compressibility
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Viscous Flow, Turbulent Only, Compressibility Corrected
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Relationship Between Freestream Mach Number and

Reynold’s Number
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UNIVERSITY Viscous Flow, Transitional, no Compressibility
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Viscous Flow with Allowable B.L. Transition
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Reynold’s Number also Effects the Type of Boundary Layer
* Laminar

* Transitional

e Turbulent
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Viscous Flow, Transitional, w/ Compressibility
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DOES THIS PLOT MAKE SENSE?
LAMINAR FLOW HAS HIGHER DRAG THAN TURBULENT?
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