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2. Any reveating of identification, appeal to evaloator and for cquations wrilten eg. 42-8 = 50 will be treated as malpractice.

USN 10AESS
Fifth Semester B.E. Degree Examination, Dec.2013/Jan.2014
Aircraft Propulsion
Time: 3 hrs. Max. Marks @;

Note: Answer FIVE full questions, selecting
%) . at least TWO questions from each part. %‘{
% ‘. (:gb‘»
T PART - A T
I a “"%in the principles of aircraft propulsion and list down the general clagd¥{Tations power
pi ,used in flight vehicles. A {05 Marks)
b. Define the, terms thermal conduction convection and radiation and debve the Fourier law of
heat co ndtfet;on equation. PR (10 Marks)
¢. A wall of &ﬁm thickness having thermal conductivity of 1\'2%"[( The wall is to be
insulated withs.haterial having an average thermal concku@kvfty of 0.3W/m°K. Inner and
outer surfaces tem}:@ﬁtures are 1000°C and 10°C. Heat thapsfer rate is 1400W/m’. Calculate
the thickness of insutafian ey (05 Marks)
2 a. Derive the general thrust u;ulon of a gas, bme engine and also write down thrust
equations for a turboprop anc urbofan engine:. (06 Marks)
b. Draw a schematic diagram of a turboprop l}}me explain its working principle and indicate
its advantages and disadvantages. - . (07 Marks)
c. A turboprop engine operates at an al%of 3000m above mean sea level and an aircraft
speed of 525 kmph. The data for engine ¥.given below:
Diffuser efficiency = 0.875 o ¥
Isentropic efficiency of compfgssor = 0.79 ) é}
Velocity of air at the con or = 90m/sec <
Temperature rise throu \ the compressor = 230°C -+ .
Temperature, pressu@ d density at 3000m altitude are.i" 8.65°K, 0.701 bar and 909 kg/m’
respectively. Prg ies of air: v = 1.4, C, = 1.005 kakg?fS, Calculate the pressure rise
through the er, pressure ratio developed by the compr&,gsg.r, power required by the
compress ﬁml?c air standard efficiency. “{wb (07 Marks)
3 a Expl,amﬁn any two of the following with relevant sketches: /. \v4
1)»: . Supersomc inlets. . }v
=) " Factors affecting diffuses performance. ’
;i)  Shock swallowing. ; ;?(10 Marks)
‘:’}b. Derive a relation for minimum area ratio [———]mln in terms of external declar U
and also explain with relevant graphs. (10 Marlé‘j .
4 a.  What are the classifications of combustion chamber, explain with neat sketches. Discuss
their advantages and disadvantages. (06 Marks)
b. Explain on any two of the following:
i)  Flame tube cooling.
i)  Use of cheaper fuels.
i)  Pollution. (06 Marks)
c. What are the functions of exhaust nozzle and explain over expanded and under expanded
nozzle. (08 Marks)
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PART - B
5 a. Draw a schematic diagram of a centrifugal compressor and obtain an expression for work
done and pressure rise. {08 Marks)
/s, b. Define degree of an reaction for an axial flow compressor and obtain the expression for 50%
@ degree of reaction. (0&Marks)
A 10 stage axial flow compressor provides an overall pressure ratio of 5:1 with ag overall

i isentropic efficiency of 87%. When the temperature of air at inlet is 15°C. fhe work is

ually divided between the stages. A 50% reaction is used with a blade SyPé of 210 m/s
constant axial velocity of 170 m/s. Estimate the blade angles. Assuiime a work done
factOr'=

1. S (06 Marks)

=
=

Draw th@,v’algmty triangles of a single stage turbine and dernﬁ\hhe expression for work
output, {10 Marks}
b. A multistage gqg:ﬁlrbme is to be designed with impulse sta; %aﬁd is to operate with an inlet
pressure and tempé ure of 6 bar and 900K and an outle(\pressure of 1 bar. The isentropic
efficiency of the turbsre: is 85%. All the stages are tgthave a nozzle outlet angle of 75° and
equal outlet and inlet b e angles. Mean blade speetfof 250m/s and equal inlet and outlet
gas velocities. Estimate th ximum number OISldgeS required. Assume Cp = 1.15 klkg

K, ¥ =1.333 and optimum bl 'fg:»‘;:ed ratio. {10 Marks)

7 a. Draw a schematic diagram of a SCRAMJET engine. Explain its performance characteristics
and indicate its advantages and dis ges. (10 Marks)

b. Explain the subcritical, critical afid“sdpercritical operation of combustion in ramjet engine,

" K . (10 Marks)

8 a. Draw a schematic diagram o liquid prnpellﬁr ocket. Explain its principle of operation
and discuss its advantageg disadvantages. < ¥ (10 Marks)

b. Describe the concept of'ghultistaging of rockets and indigate different types of multistaging

with neat sketches a@‘derlve a relation for terminal vel‘ocﬂy of multi stage rocket. (10 Marks)
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