GEOMETRIE

Simulation von Stromungen




* Wie stelle ich Stromungen dare

« Welche Elementarstromungen gibt es?
« Wie erhalte ich ein Airfoil Profile

« Joukowsky Transformation
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CONVENTIONAL ARFOILS
T o lowing ilustations depict a seecior of designs of aroil
sections. These are known a3 conventional airfase.

Low cambet = low drag — high speed — Ihin wing Seckan
Suilabie tar tace panes, fighters, intarceplors, eic.

Dieap cambar — Figh kil — low speed — IRICK wing Seclon
Suitabée lortranspors, Teighlers, DIMHS, 6T,

)

Despcanbar — high il — bow spesd — hin wing secticn
Suitable as abave.

?

Leow 11t = high arag — rales rasing edge wing secton.
Viry ittle movemant of cantre of presturne. Good stakeity.

|

Symmetical (camberad iop and DEOm) wing Secions.
Sirrdla: te above,

|

GAIW]-1 alind — thicker o bebar stnschie and lower wiight
— gond stall charastanisies — camber is manizined farther rear-
wand which increases Bfing capanily cver more of the arfed and
decreases diag
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Kreise & Polynominterpolation
(Grad 2 & 4)

10

11




——

usammensetzten von
Kreisen bzw. Kreisbdgen

Kreise + Log-Funktion
+ Sinus-Funktion
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FUNKTIONEN MIT KOMPLEXEN ZAHLEN
F(c)=\E
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JOUKOWSKY TRANSFORMATION
EINES KREISES

« Funktion zum Umwandeln von Kreis zu Airfoilprofil
« Joukowsky Transformation:

= l f(z):::z:+ .m 7 +iey— : p
f(2) z+z $z+yz |\ :1:2+y2J

* In Polarkoordinaten:
r+cos(¢) ( r+sin(¢) \

f(z):=r+cos(¢)+ > - +isresin(¢)— - -
(recos(¢)) +(resin(¢)) t (recos(¢)) +(r-sin(¢))

« Geogebra:
« X-Achse: Realtell
* Y-Achse: Imaginarteil

 Airfoil als Ergebnis
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ELEMENTARSTROMUNGEN
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SIMULATION VON STROMUNGEN
AM AIRFOIL

« Geogebra - nicht mdglich
« Komplexere Programme - z. B. Wolfram Mathematica

022 - Solvew=zz+1/z, z]

e {{rod (o Vaed )y frod (e Ve )y

104- zlfa_, b_]:=1/2x(a+f~b—Sart[(a+f=b)~2-4]);
22[a_, b ]:=1/2=(a+f+b+Sqrt[(a+f=b)~2-4]);
mp=—-0.144+©.38+«f; R=1.2; Uinf=1.1;
11071 = pl=ContourPlotUinf * (Im[z1l[a, b]] — Im[mp] ) * (1 —R ~ 2/((Re[z1l[a, b]] — Re[mp] ) ~ 2 + (Im[z1[a, b]] — Im[mp] ) ~ 2)), {2, =5, 5}, {b, =5, 5}, Contours— Table[c, {c, -5, 5, ©.25}],
RegionFunction— Function[{a, 5, F} , Abs[z1[a, 5] —mp] = R]] ;
p2 = ContourPlofUinf * (Im[z2[a, b]] — Im[mp] ) (1-R~ 2/((Re[z2[a, b]] — Re[mp] ) ~ 2 + (Im[z2[a, b]] — Im[mp] )~ 2)), {2, -5, 5}, {b, —5, 5}, Contours — Table[c, {<, -5, 5, ©.25}],
RegionFunction— Function| {a, &, } , Abs[z2[a, 5] —mp] 2R]] ;

J = ParametricPlot]{ {Re[R * Exp[I* phi]l + mp+ 1/ (R * Exp[I *phi] + mp)], Im[R = Exp[I*phi]l+mp+ 1/ (R~ Exp[I*phi]l+mp)]}, {phi, —Pi, Pi}];

n[1101= Show[pl, p2, J]
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STROMUNGEN DURCH
VERSCHIEDENE AIRFOILS




" BETRACHTUNG VON GENAUEREN
MODELLEN

« Kutta Bedingung:
 Airfoil + Wirbelstromung




FUR DIESE TOLLE WOCHE!



