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Inviscid, Incompressible Flow

0.4 0.6

Taper ratio, ¢, /c,

Figure 5.20 Induced drag factor § as a function of taper ratio.
(Source: McCormick, B. W., Aerodynamics, Aeronautics, and
Flight Mechanics, John Wiley & Sons, New York, 1979.)

were measured. The data are given in Figure 5.21. Recall from Equati
that the total drag of a finite wing is given by

"

(&
Cp = ; it A
w0 1525 54T ZeAR ;
The parabolic variation of C, with C; as expressed in Equation (5.63) s
in the data of Figure 5.21. If we consider two wings with different asp
AR, and AR,, Equation (5.63) gives the drag coefficients Cp; and Cp
two wings as

il
"

Ci

Cpi1=cyg+
D.1 i ERAR

Ci

and Cpial—.C)
D.2 C/+7T€AR2

Assume that the wings are at the same C, . Also, since the airfoil

same for both wings, ¢, is essentially the same. Moreover, the vari:
between the wings is only a few percent and can be ignored. Hence, §
Equation (5.64b) from (5.64a), we obtain ’

B +Ci<‘ =)
p1=Cpat — AR, AR, .,

Equation (5.65) can be used to scale the data of a wing with aspect re :
correspond to the case of another aspect ratio AR;. For example, Pra




Section lift coefficient, ¢|
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Section lift coefficient, C;

Section angle of attack, «,, deg Section lift coefficient, ¢,
Aerodynamic characteristics of the NACA 4415 airfoil section, 24-inch chord.
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Aerodynamic characteristics of the NACA 2415 airfoil section, 24-inch chord.
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Aerodynamic characteristics of the NACA 64-006 airfoil section, 24-inch chord.
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830 AIRCRAFT DESIGN APPENDIX D: AIRFOIL DATA 831

Airfoil Coordinates
u Eppler 662
NACA 65(216)-415,a=0.5
I = PROFIL 662 15.02% PROFIL 662 15,02%
o ] N X Y N X Y
2 0 100,000 0,000
= » 2 98,640 483 32 0003 =,074
L X ] J 3 97.117 1.0%6 33 «351 =.733
I —_ o 4 95,113 1.745 38 1,336 -1,289
L 2 5 92.609 2.516 35 2.879 =-1,785
B 7 23888 £ 2 6 89,626 3.395 36 4,966 =2,210
Al ] e i - 7 86,231 4,390 37 7.571 =2.567
\ , / SRS8S = 8 8 82.500 5.493 38 10,568 =2,858
@ H- M - ] 9 78,528 6.682 39 14,221 =3.088
3 \ 5 3§ 10 74,435 7,890 40 18,189 =3.264
- rARv 4 ) w 3 11 70.276 8.968 41 22,522 =3.392
i 080 t3 12 65.983 9,824 42 27,165 =3.4T4
. & 13 61.519 10,489 43 32,061 =3.512
\ : T 3 14 56,922 10,988 44 37,148 =3.506
& 15 52.232 11,331 45 42,363 =3.456
o = 4 16 47,501 11.525 46 47,642 =3,357
~ ° & 3 § g2 £ g &g ° T % 7 1 % % 17 42,776 11,570 47 52,919 =3.206
. o . e, T—— a 18 38,108 11,470 48 58,130 =2,993
5 uato11200 Feap UONIS P08 2 19 33,541 11,225 49 63,214 =2,702
: _ a O 20 29.121 10.841 50 68,116 =2.302
i Z 21 24,891 10,324 51 T72.861 =1.742
L . 3 22 20.891 9.681 52 T7.449 =1,061
, 8 0% 23 17,159 8.923 83 81,940 =.382
Cr T £ 26 13,729 8,062 54 86,229 0169
2 5 25 10,631 7,113 55 90,177 «509
4 ! B 26 T.892 6.094 56 93,628 o611
w 3% 27 5,535 5.024 ST 96,423 «500
tE 28 3,578 3.926 58 98,431 .276
_EE 29 2,037 2.828 59 99.613 o077
nay © 8 30 «921  1le761 60 100,000 =.000
20«
TN t 2 CM= =,1497 f= 592 °
A_ Eppler 662
¢ & & 5 § & g @ = =2 % =% 39 = 3 é T — - : T . . - T )
15 quatdye0d yIj 10N 0 10 x/c 20
T T 3 % Eppler 662 — Flapped sailplane airfoil. (Ref. = NACA C.P.2085)
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