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Seventh Semester B.E. Degree Exa,,$flhtion, Aug./Sept.2020

Aircraft Stability and Controt

Time: 3 hrs.
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Note: Answer any FIVE full questionili e.lioosing ONE full questiai'from esch module.

Modute-t
a. Briefly explain Fuselage contribution to stability usingMulthopp's method. (08 Marks)

b. A wing-body model is'tested in a subsonic wind,,tiuihel. The lift is found to be zero at a

geomehic angle of attack,,o : -l.5o. At o : 5o, the lift coefficient is measured as 0.52. Also,

at cr: l.0o and 7.88o, the moment coefficients about the center of gravity are measured as

-0.01 and 0.05, iispebtively. The center of gravity is located at 0.35C. Calculate the location

of the aerodynamic center and the value of Clu",o

2a.
b.

,,..., . 'r 
"Illl','OR

Derive an expression for elevator angle verses equilibrium lift coefficient. (10 Marks)

For the given general aviationrairplane, its forwalt!m6st center of grarrity position is as

follows: C- = -0.20 * 0,035 o where cr is .in degrees. Estimate,"" flap effectiveness
ilrcg

parameter of the airplane at the landing angle of attack of l0o. Assume that the elevator

angle is constrained to +20o and -25". .. 1
Reference geomeliy;,S : l84 rrl2, Su ;43 42, Cro, = 3.9 peirid, b = 33.4 m,.L : 16 m,

" ",,,,,*o,rr*_,1.1,.i...*,,i:. -' i]1,.-a. How HiiilfdMoment parameters g[n be estimated? ''''r'].-

b. Derive:an expression for stiCk.free neutral point.with necessary graph

stick-fi xed neutral point.

OR

a. Obtain u, ."pr..ridr"for stick force giadien$, # = KoV(A +nu, 6, ) .

b. Write a short note on Weather Cocking effect.

5a.obtainarelationshipto.o.'teii-rrffi,ickforcevariesinverselywiththedensityof
the air and with the velocity, V and also inversely with the span to the fourth power.

b. Explain Dihedrat efftct.
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a. For the NAVION airplane, estimate the roll control

15AE73

Assume that the wing and

(08 Marks)
the linearized

(08 Marks)

aileron geometry are as: -o,,
bl2 = l6j ilr, I - 0.54, C, = 7.2 m, Ct: 3.9 rd, yr

Cro, = 4.44lrad, t = 0.36. 
u,u; ._ "

ll.l m, yz= 16 ffi, S: 184 m2,

.**d*

7a.
b.

Briefly explain gravi
Sarting with X-force
force equation. Assume

il

.i:i:;.rtlrt

;ir

dririir;.t,..]r.

10

,l!l rilru"tt,l,,,,
,,... _;i. 

OR,,.,,---
a. Derive an expre.*&n for change in fonrar$,velocity. (08 Marks)

b. Obtain,Tl%to,U*.s due to the time.rate of'change of the angle of attack. (0E Marks)

"i {r:: MOdUle-S .=,u'; *
"{h" i ".- 

- 

::ii+ Ii

a. Deteffi* whether the character{Siq'dquations given beki have stable or unstable roots:

i) 13+6X.2+121"+8=0
iii Zt +qt +4X+12=0.*-,.,.. 'fu' : (08Marks)

b. Briefly explain Dutch rqt{Si ipiral instabilir{-Witiitetevant sketches. (08 Marks)
,rry':t, --.--. . tl

;;:' oRl
Write short notes.0ri:,,, ,d;

a. Wind shear i ;. 
"b. Flying qualitiej '' '::: "; ..,r\,

c. Cooper-H4rpdr scale ..r''.l,111*d' autoffi and spin 
ffi't ,r * * :r + 

' (16 Marks)
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b. Develop a goveming equation for mlai$lane in pure pitching.-*gJjon and discuss the angle

of attack time history of a pitching ffidel for various dampin{iffiffs. (10 Marks)

t i;,,:r Module-4 ,+


