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® @OTHELNEEREERICIVBRIEDOEIRZIEIEL, Current IR (Current
Airfoil)Z 53 5.

® OITRS.

O FNEIZLY, Euler 2=l — 3 a i Nl LATAVIGIENT LA G o8 TR G LT R,
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Fig. 4.1 Simple diagram of initial geometry (M =1.7)
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Fig. 4.2 Cp distributions of Initial biplane airfoil
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Fig. 4.4 Section airfoil geometries of Modified and Target upper elements
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Fig. 4.6 TARGET and Initial Cp distributions of Upper Element
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Fig. 4.8 Cp distributions of Designed biplane configuration
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AN
Fig. 4.10 Pressure contour map of Designed biplane at M..=1.7 (a =1.0deg)
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Fig. 4.11 Wave drag polar diagrams of Designed biplane
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A.O.A = 2deg
C,=0.1146
C4= 0.00647

(a) Busemann biplane, #/c=0.10 (A.0.A=2deg), C,=0.1146, C,=0.00647, L/D=17.72

A.O.A = 1deg
C,=0.1154
C4= 0.00531

(b) Designed biplane, ¢/c=0.102 (A.O.A=1deg), C,=0.1154, C,=0.00531, L/D=21.72

Fig. 4.12 Pressure maps of Busemann biplane (A.O.A=2deg)
and Designed biplane (A.O.A=1deg)
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Table 4.1 The aerodynamic performance in Euler simulations

AO.A
[deg ]

0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5

¢, 0.0000 0.0284 0.0571 0.0858 0.1146 0.1435 0.1727 0.2021
Busem C, 0.00218 0.00245 0.00325 0.00458 0.00647 0.00891 0.01192 0.01551

ann L/
0.00 11.61 17.59 18.72 17.72 16.11 14.49 13.03

C, 0.0000 0.0257 0.0515 0.0773 0.1031 0.1290 0.1550 0.1810
Diamo €, 0.02891 0.02914 0.02983 0.03100 0.03264 0.03475 0.03734 0.04041
nd L/

0.00 0.88 1.73 2.49 3.16 3.71 4.15 4.48

¢, 0.0231 0.0521 0.0812 0.1102 0.1394 0.1687 0.1982  0.2279

o C, 0.00345 0.00370 0.00449 0.00586 0.00780 0.01031 0.01346 0.01725
Licher

6.71 14.10 18.06 18.80 17.88 16.36 14.73 13.21

C, 0.0580 0.0867 0.1154 0.1442 0.1730 0.2018 0.2307 0.2598
Design C, 0.00336 0.00414 0.00531 0.00701 0.00925 0.01202 0.01534 0.0192
ed L/

16.38 20.93 21.72 20.55 18.70 16.79 15.04 13.51

| C, 0.0000 0.0254 0.0508 0.0762 0.1016 0.1270 0.1523 0.1777
Single
g C, 0.00000 0.00022 0.00089 0.00199 0.00355 0.00554 0.00798 0.01086

flat
L/
plate b — 114.59 57.30 38.20 28.65 22.92 19.10 16.37
2k

[1] Moeckel, W. E., “Theoretical Aerodynamic Coefficients of Two-dimensional Supersonic

Biplanes,” NACA TN 1316, 1947.
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