Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.

50, will be treated as malpractice.

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

USN

Time: 3 hrs.
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Seventh Semester B.E. Degree Exgsiabﬁ)if;ﬁ;?tion, Jan./Feb.2021
Aircraft Stabilitymf& Control

Max Marks: 100

Note: Answer any FIVE full questtons,@»choosmg ONE full questwn fmm each module.

Q’g&

M’odule-

a. The wing fuselage pitching mgmm characteristics of a hlgh-»wmg, smgle engine, general

aviation airplane follow, along f&ylth pertinent geometrlc data : Cmg, e —-0.05-0.0035a

where a is the ﬁ.lselag reference line angle of attaCE“n degrees and wf means wing fuse
lage.

X oy .
S, =178 m’, “£=01, b, =359 m,<AR, =73, 1, =5 m, C,, =0.07/deg,
wf
=20, Cg ¢ = 0.26.
La=0
Estimate, thg%lmnzontal tail area and tail incidence angle, i, so that the complete airplane has
the follemg pitching moment claaﬁactenstlcs : Cmcg #=0.15-0.0250, where a is in

degrees and wit is the wing fuselage tail contnbutlon Assume Z
AR, =485, C_ —0073fdeg )

T14 75 m, n=1,
’ (10 Marks)

1o Marks)

(10 Marks)

At its forwar%mdét center of graV1tS' p@smon is as follém meg™ ~0.20-0.0350. , where

o is in degrees. Estimate the size Of the elevator t%mm the airplane at the landing angle of
attaclg of 10° and Flop effect;@(eness parameter Assurhe that the elevator angle is constrained

=43 m’, 8= 84m C=57m, C, —391rad =1

024 0327049 0.58 [ 0.62
01 [02 |03 [04 |05

\ (10 Marks)
odule-2
With a help”g*%f dlagram and exp%gsmn explain the control surface floating characteristics
and aerodynamic balance. ¢ (10 Marks)
Derive the equation for stick-free neutral point. (10 Marks)
o OR
Briefly explain the requirements for direction control and obtain the expression for rudder
control effectlveness (10 Marks)
Obtain an express on for stlck force gradient f:% = KpV(A +Ch 5, ) ) (10 Marks)
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Module-3 ;
5 a. Explain the effect of wing sweep, flaps and power on. 11;1edral effect. (10 Marks)

b. For the NAVION airplane, estimate the roll cont . Assume that the wing and

aileron geometry are as :
b/ =167 m, & = 0.54, C,=7.2m, C,.

C, =444/rad. C,, =0.18m, t=0.36.

(70

Take for tapered wing, (06 Marks)
c. Explain Dihedral effect. ﬂ% e (04 Marks)
6 a. Write short notes on- %ﬂeron reversal and Adverse yaw effect. (10 Marks)
b. Obtain the relatgt‘m for Lateral Control Power: (10 Marks)
"”im, e%@‘ w «”M X
A Module-4
7 a. Derive equatioh of motion of rigid ba@y (10 Marks)
b. Explai {Xé%dynamlc force and m@rﬁ%ﬁt representation. (10 Marks)
- " : 4
8 a. Derive an expression for change in forward Velocﬁm}t}“7 P = (10 Marks)
b. Obtain derivatives due to the”%tchmg Ve1001ty % % (10 Marks)
9 a. Examine the twd" otentlal cases where., the Routh m&?mj breaks down. The two
characteristic ons are as follows{%, © ;
() M+A+3AN +40+6=0¢ o
(i) A°+3)° F61" +120° +110° 4N +6=0 - (10 Marks)
b. Explam"“Butch roll and Splral Znsta}mhty with relevéafﬁ%etches (10 Marks)
{ - .
Wﬁ Gh <« '
10 erte short notes on: T
““Wind shear. o TN
W@jﬂymg qualities. ¢ M %ﬁ
c. Cooper-Harper scale.
d Auto-rotatlomfénd spin. (20 Marks)
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