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Sixth Semester B.E. Degree Exangffibn, June/July 2024
{ !&^Aircraft Performance+.#rr* eq#

Time: 3 hrs. ffi*" qw$Tu*. Marks: 100
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a. Derive the necessary equ Lt aooiU"r the translaliofrtl and rotational motion of an

airplane. r.**__.d' 
Y :;* (10 Marks)

b. With neat graph derive.dfffiression for power regffi'and condition for minimum power
required. 
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(lo Marks)

Note: Answer any FIVE fall qaestions,Wgsrrg ONE IaA quesfignJtum each module.

J*$p ,:*rF;$l{Me. 8#*ffiffisOurc=f e

at sea level of ffih and specifi" kk
cp : 0.02 + 0,$&cr"2. calculate the;.irriiir
qlrro/ftrl * .,; l; \ 

"
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the imum velocity at

'uJ-

"s'
I tRS 18 turboje{__{pgine with maximum thrusl
{sumption of ,$t$i h.n. rne drag polar is

m velocity at sbw{level. [Take E*: 0,002377

4W o* '
2 a. With neat grffiderive an expression fo.Yffitrst required and condition for minimum thrust

required,4;' " ' "' (12 Marks)
b. The Be{e'@-5J is a very small siw&.seat home built jepq*plane which became available

in thdih*ly 1970's. The data for @5$ are as follows 
' _4ry4

Wing span 17ft, " o"j * ffit d,,

Wingplan form area:37.q, * ,,@\ 
* 

*Stt
Gross weight at takeoff;gqdfb, : *d*$'"
fuel caPacitY:55 gal, *{,#-'-. . "u' \*tr "n.-.r"t+:i

Power plant = one Fresch - built micro-trx-&o t"RS 18 turbojet,".Qqgine with maximum thrust
nption of *h_}fu/.tb.h. The drag polar is

vD - v,vz ' ,..Jdfq*t . v4lr;lrr4rs rrr.ds#ls Prrulll vsrvvlLJ 4r sgr, rEvEr. Lr41r9 n6 - v,vvLJt t

slug/ft']. * *; q,.]r (08 Marks)- q#t.- ? li.. \vu rvr4r nr/
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{kq} .& W Module-2 * '.3 a. Dedqidn expression fqA;ffibn of motion fu"r r%te of clirnb. (10 Marks)
b. qittrthe graphical apptffi derive * g6q$ion for time to climb, and also draw the

*#W'*ohdi's"ffiM . *y- 
(loMarks)

,\ ORffiMP \ On
4 a. By using f"r$qro velocity diagffi gtding flight, obtain the equilibrium velocity also

the flight pm^Tu' w' (10 Marks)
b. Consider th#bulfstream [V Sying at 30,000ft. Assume a total loss of engine thrust.

Calculate the minimur""-,S,i"dp path angle, maximum range covered over the ground,
corresponding equilibrium glide velocity at 30,000ft and at sea level. (10 Marks)
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*k- Module-3
Derive the thr$dlodynamic relations which are important for static performance of aircraft
and deduce as follbwing statement :

d

v(c*-/-"fr)-*:\c"rco).* ,Yr* 
/cn).o --0.76:l:l-32 . (20Marks)
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Derive Brequet Range equation and state thatffi#ffiaximum range

when airplane is flying x (Cr% /Cn).u* . ffi#; "
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lule-4 fudffi"
takeoff performanc ei atalytic ally.

184E,61

fo jet airplane occurs

(12 Marks)

itions.
(08 Marks)

(13 Marks)
(07 Marks)

ta.
b.

Obtain an expression for S, a4@W the takeoffperformancddalytically. (14 Marks)

(10 Marks)

(13 Marks)
(07 Marks)

10 a. With the help offfiiagram, explain-Wt{ifgam. dk"
L E--l^;- +t - lixll^&n-. ^f-',lt "-'o-,1 $hm :.; ry".b. Explain the li

With a neat diagram theo{1id6dfl describe the interme{at$segments of ground roll take off
perfonnance. **ffi t"5M 
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What is ttre toucftW^* of u *r*"y"t^tt*{ $ you calculate the approach distance and

flare distance dr.fu,Ianding. ."q** (10 Marks)
What is mearlA@ fuuoa Jffects? How d@fr calculate the ground ro11 distance in landing

9 a. Obtain an expression for minirnsm turn radius. *Sq ed- *"*b. Obtain the tuming rate of&fuifcraft during pullffinh pull-down mffiW€i.
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