Problem Sheet Six (ans)

21.M_=0.2V =0.21116.4 = 223.28 ft/sec

L = Wcosy = W (Need thisassumption since we are using the level flight drag coefficient)
D = C,12pV*S = 0.095 (1/2) 0.002377 (223.28)* 545.5 = 3070.56 lbs

T =D + Wsiny = 3070.56 + 38200 sin(10) = 9703.92 lbs (Tota thrust)

On one engine:

T = 4851.92 Ibs Left engine good so it causes ayaw right (+) yaw moment

T _
c - - Yo 4851.96 (-11) _ 0.0307
T 12pV Sk (1/2)0.002377 (223.38)* 545.5 (53.75)
C,=Cp 8 +C,B+C, =0 (P =0)
0 = -0.0633 + 0.0307 - 8, = 0.4873 rad = 27.92 deg
22.¢,=C, 8, +C, =0 (B=0)
-0.063 (30 ——) = -C, - C, =0.0330 (MaxC, available)
180 r r r
T
c |- % 50330 - 4851.96 (11)
r 12pSbV? (1/2) 0.002377 (545.5) 53.75 V*

V = 215.43 ft/sec

23. Landing, we can assume that we have symmetric thrust, or that at landing T = 0. In either
case,

C,=0=C,B+C,3 =0.137p + -0.063 (30)1i80 —~ B = 02408 rad = 13.796 deg

sinf = = v = Vsin = 120sin 13.796 = 28.62 ft/sec

<<

24,25. Much of the information is from the last problem sheet as indicated

nB ) CnBﬁlseIage * Cnﬁwing * Cnth * Acnﬂwing position
12 1/3
S¢ L, h w.
C, =-096K,—=2 | 1 2| /rad
Bfuse S b h2 Wl

measured from figure: Lf = 68mm =4812 ft, h = 7.5mm, d = 40mm



h, = 7.5mm = 53077 ft h, = 7.0mm = 49539 ft [, =12.03 ft [, = 36.093 ft
W, = bmm W, = 6.5mm hf = 2.1231 ft (Height of end of fuselage)

Side area can be determined by using the 1/4, 3/4 and end fuselage height measurements
assuming aleading triangle, and two trapezoids:
S, = 125k + 12(hy + b)), — 1)) + 12(hy + h) (L, - 1)

S, = 31.92 + 123.46 + 42.57 = 197.95 ft?
L
- B8mm 9067 - k.- 0015
h 7.5mm
K, = (ky-0.02857) + 0.2857 4
Lf
= (0.015 - 0.02857) + 0.2857 40%mm
= 0.1545
12 173

C - -096(0.1545) 197.95( 48.1236)( 7.5mm) ( 6.5mm)

"Buse 196.1 21.94
-0.3491 /rad = -0.0061 /deg

7.0mm 6.0mm

C .

ny tanA 2 sinA

ﬂ;,,,g _ 1 B 1/4 cosA,, - AR AR + 6(h,, - h) 1/4 J
C; 41 AR  mwAR(AR + 4cosA,,) 2 8cosA,, AR

From problem set 4 we have:
A, = 6.64 deg h, =0.242 AR = 2.4547 h = 0.07

c, =" 16300 - 1.4028
12p V%S (1/2)0.002377 (223.28)> 196.1
Cop _ 1 tan(6.64) .
C2  4m24547  m(24547) (24547 + 4 cos6.64)
2 .
cos(6.64) - 24T 2A54T | 5247 —0,07) 50669
2 8 cos(6.64) 2/4547
= 0.0346 /rad = 0.0006 /deg
Cl’l

C = —m(Cl) = 0.0346 (1.4028)> = 0.0681 /rad = 0.00119 deg

n =
Bwing 2
CL



C -a n Svtlvt 1 _ a_o
an vt vt Sb aﬁ

Measured from drawing (root chord at centerline of fuselage)

¢, = 15mm = 10.62 ft ¢, = 4mm = 2.8308 ft bvt = 12.5mm = 8.8462 ft

vt

A, =38deg A =c/c, = 28308/10.6155 = 0.267

S, = 1/2(ctw + ctw)bvt = —(10.6155 +2.8308 ) 8.8462 = 59.4743 ft?

N |~

_ (2(8:8402) ) _

2.6316 Geometric aspect ratio
G 2(59.4743) =

b’ 2
AR, = 15522 = 155 3232 _ 5 305
» 59.4743
4 1-2
tan A, = tanA . - — (12 -0) &
12 LE ARG( ) 1 + A.
- tan38 - — 2 (1/2-0)+=9267
2.6316 1+0267
- 03416 - A, = 18.86 deg
4 1 - 0267
tanA,, = tan38 - 1/4-0)170267 _ 5614 & A, - 2931 de
v 2.6316 ( ) 1+0.267 o s
B 2T AR
a, =
2 tan’ A
2+ [ ARCq M1+ L
\ K 1-M
a, = 27 (2.0395) - 2.6089 /rad
2 2
2. 20395 o[, 03418 |,
N 12 1 - 022
S/S z
n 1-22] = 0724 +3.06 S8 s 0.009 4R,
op 1 +cosA,, d




Jdo

mt( 1 - G—B) - 0.724 + 3.06 2247 ! 0

+ 042 +0.009(24547) = 1.2221
196.1 1 + cos18.28 d

Need to locate the aerodynamic center of the vertical tail. First locate the mean aerodynamic

chord of the vertical tail with respect to the apex of the vertical tail.

mo= b 1x2% na,, - 88462 120267 _ 35901 g
23(1+A) 3(1+0.267)

We can determine the aerodynamic center location from Fig C.3 (or from the handouts) Fig C.3
isfor incompressible (low speed) and the handouts can include high subsonic or supersonic. Here
we have M, = 0.2 which islow speed, so either should give close to the same result within
eyeball accuracy. Enter Fig C.3 with (Note that the MAC is a geometric quantity - see definition)

A, =2931, AR =2.63 A =0.0and 05 = A = 0.267 interpolate to get:
h, =026
2 2
g o= 2c LrArh 2106155 130267 ¥ 0267 _ 5 4755 g
37 1+A 3 1+0.267

I, = dist to vertical tail apex cg + m_ + h c

By, vt

15mm*0.7077 + 3.5707 + 0.26 (7.4752)

- 161291 ft

c =26089| 247 | [ 1612911 4 5551y~ 0.7108 /rad
» 196.1 ) | 21.94

c =C, +C, +C, +AC,
B pﬁ;se pwing Byt pwing position

-0.3491 + 0.0681 + 0.7108 + 0.0057
0.4355 /rad = 0.0076 /deg



