521 V,=251kmh= (251—1(—@)(———&———)(}9—90—“1) =69.7 m/sec
, : h /\3600sec/\ 1lkm

pw = 1.225 kg/m’

o= _;. 0 V2 = £ (1.225)(69.7)" = 2976 N/’

=3

L 9800

= = = = 0203
Q.S (2976)(162)

C.

o Ct (0203)*
" eAR m(0.62)(731)

Cp = 0.002894




Di=qo S Cp, = (2976)(16.2)(0.002894) = [139.5 N

5.22 V,=85.5 km/h=123.75 m/sec

Qoo = —;:-pw Vol = —21-(1.225)(23.75)2 =345 N/m*
oo L _ 9800 _
"TquS  (345(162)
2 2
C. = C.' (175 0215

'~ 7AR  72(062)(731)

Di=g. S Cp = (345)(16.2)(0.215) <| 1202 N

Note: The induced drag at low speeds, such as near stalling velocity, is considerably
larger than at high speeds, near maximum velocity. Compare the results of problems 5.20

and 5.21.

5.23  First, obtain the infinite wing lift slope. From Appendix D for a NACA 65-210

airfoil,
C,=105ata=28°
C, =0ato-o=-1.5°
Hence,
a, = 81_—0(5_51%) = 0.11 per degree

The lift slope for the finite wing is

55



v a, 011
3= 5.~ 573001 - 076 per degree
1+ L4 Do

m e, AR 7 (9)5)

Ato= 6°,

CL = a(0. - 0iz-o) = (0.076) [6 - (-1.5)] ={ 0.57]

The total drag coefficient is

~

c,’ (057)>
Cn=cq+ L =(0.004)+ —IL—
D= Cd T ( )

7 (09)5)

Cp=0.004 +0.023 =/ 0.027




