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12.1 Consider a0 = 5° = 0.0873 rad.

4o _ ADO8T3) _p5

ML-1 426" -1

From exact theory (Prob. 9.13): ¢, = 0.148

c, =

0.148 — 0.1455 < 100 = 1.69%
0.148

da’
5 - ¢, o= (0.1455)(0.0873) = 0.0127
JM2 =1

From exact theory (Prob. 9.13): ¢¢= 0.0129

% ertor =

00129-00127 001 5304
00129

% error =

(b) o= 15°=0.2618 rad

da
t=___= L]
SRy 0.436

From exact theory (Prob. 9.13): ¢, = 0.452

0452-0426 100 3 470,

% error =
0452

ce= ¢, @ =(0.436)(0.2618) = 0.114

From exact theory (Prob. 9.13): ¢a = 0.121

0121-0114 00 <70
0.121

% error =

(¢) a=30°=05236 rad



c, = da - 4(“.523&\} ___

M -1 4(26) -1

From exact theory (Prob. 9.13%: ¢, =1.19

% error = ‘—'131—‘1‘;—3—?—3- % 100 = 26.7%

ca= ¢, o= (0.873)(0.5236) =

From exact theory (Prob. 9.1 3): cq= 0.687

0.687 - 0.457 ~13.5%

% error = 0.687

Conclusion: At low a, linear theory is reasonably accurate. However, its accuracy
deteriorates rapidly at high a. This is no surprise; we do not expect linear theory to hold for
large perturbations. It appears that linear theory is reasonable to at least 5°, and that it is
acceptable as high as 15°. At 30° it is unacceptable. Keep in mind that the above comments
pertain to the lift and wave drag coefficients only. They say nothing about the accuracy of
the pressure distributions themselves.
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k,’ ru If{ -~ A =
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‘_Ir.ll'-?"ll" b, o I‘flil_\
M2 C, 2 \ >
12.3 ol ~ +1 where C,=+ f} (- "ﬂ LL_ TR0 t
P 2 M2 =1
g
26 “
Co = —mmer = £ 70710

V3)' -1

P _, (14)3)} (070710

-

L -, +1
P 2

=+ 4.4550 + |

—
.=|":t

Surface 2: 8 =5°=0.08727 rad.

P21 - 4455 (.08727)+1=0.6112
P

Surface 3: 0 =25 = 04663 rad

Py - 4455 (4363)+ 1 =-0.9439

Pe
Note: Although a negative pressure is
not physically possible, in order to
Surface 4;: 0= 25°=0.4363 rad calculate the net force, we must carry

it as such.

Pa = 4455 (4363)+1=2944
P.



Surface 5: 0 =5°=0.08727 rad

]1;_4 =4.455 (.08727) + 1 =1.3888

e, = - 3 : (&—ﬂ] m525°+[p—’-—&]cusi" (From Prob. 9.14)
¥y Mi cl\p. Po Pr. Pu

Z £
R — [(2.944 + 0.9439 25° + (13888 - 0.611 57
c TO0) o [(2.944 + 0 ) cos 25° + (1.3 2) cos 5°]

¢, =0.682 L. However, £ =0.5077 (From Prob. 9.14)
C c

¢, = (0.682)(.5077) =

€= g 3 E[[P—'—h] sin25“+(p—’—F—’] sinﬂ“}
y Mj c¢|\p. Pa Pu Pu

Cq = & (.5077) [(2.944 + 0.9439) sin 25° + (1.3888 — 0.6112) sin 57]

(14)(3)
¢a={0.1089
Comparison
Exact b. 9.14 Linear Theory % Error
; 0.418 0.346 17.2%
0.169 0.1089 35.6%

Cd
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