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Fourth Semester B.E. Degree Examination, July/August 2022
Aircraft Propp,lsion

Time: 3 hrs. "' l: Max. Marks: 100

* l.s' 3;

Note: Answer any FIVE full questions, choosii{ ONE futt questionfrodlitsach module.

L a. With the help of a neat schematic-.pnd,,*p-V diagram, explain the working principle of a four
stroke diesel engine. (10 Marks)

b. Explain the principle of airgraft. propulsion and the types of fluid suitable for aircraft
propulsion (10 Marks)

OR
With the help of a neffegh'ematic and P-V diagrqmexplain the working principle of a four
stroke petrol engpg. (10 Marks)

List the advantq,,gbs*bf gas turbine engine over reciprocating engines and explain. (10 Marks)

nl,ir' :

With the .h"rbibf a neat schematic diagrarn, explain the working of a Turbo-prop engine.

Write thf*"t it equations, its advantages and disadvantages. (12 Marks)

List th6,Jii ries used in the desigll'.o,fpropellers and desc,fihg Blade Momentum theory.
(08 Marks)

.! 
::: 

. 

:::::::

An aircraft flies at 960 lsmh.%n. or ,rro,Iro":.f ;#;r takes in loiluslrof air and expand
the gases to the ambieqt$resbure. The air fuel;atio is 50 and the ldtVet calorific value of the

fuel is 43 MJ&g. For rii?iximum thrust powe$,ddtermine (t) Jer velbcity (ii) Thrust
(iii) Specific thrust ,(iv) thrust power ,'{v):?ropulsive, thor.mal and overall efficiencies

18AE43

(08 Marks)

(vi) TSFC. ::: ,' (l2Marks)
b. List the methods of thrust augmentation,,and describe the aftei burner with relevant sketches.

assuming constant density,;;,,- (10 Marks)

:_':::::::::' 
- Module-4

a. Describe the essential parts of a centrifugal compressor with a neat sketch. Explain the

principle of operation. (10 Marks)

b. Define degree."8ff?-action. of an axial flow compressor and obtain an expression for 50%

degree of reaCtion. (10 Marks)

.: r'r.,:, I of 2

::::::::::

"' " 
1"" Module-3

a. I.rst thb'p ose of inlets in,fas,,ti{ibine engines. Brls,tly explain supersonic inlets. (10 Marks)

b. With't$b help of relevaflt':;'sketches, describe -:,the process of shock swallowing by area

variation. ,,,,,,;*'l:;,,,:, (10 Marks)

"oR
4,,';With the help of.neat sketches, explain under-expanded and over-expanded nozzles.

.i:.::, (10 Marks)

b. Air flowing:ia,it+duct has a velo$ity of 300 m/s, pressure 1.0 bar and temperature2g0K.
Taking y,*i.1.4 and R :287':::::,!:NgK. Determine (i) Stagnation pressure and temperature
(ii) Velocity,rrbf found in the dynamic and stagnation conditions. (iiD Stagnation pressure
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(10 Marks)

(10 Marks)

Describe the following with relevant sketches: 6q@";
(l) Surging and stall of axial flow compresso"f.* \
(ir) Vaneless and Vaned Diffuser. '- B

A centrifugal compressor under test gave the foftffi$data
Speed - 11,500 rpm, Inlet total he@.t&u&erature

Outlet and inlet total head pressure - 4 bqr apfrl{bar,

8a.

b.

Impeller diameter - 75 crn- *$%
If the stip factor is 0.92. What is the coffi:Sor efficiency?

,.#Y# oR *il,
10 a. Explain different t)rp--Wi combustion chambeffi,ised

9 a. With suitable sketches, exp

b. Describe external and

rdfrS*[]h*i

in gas turbine engines. List their
(10 Marks)

(10 Marks)

advantages and diffiffi$antages.
Explain the faeffiq*ffecting crExplain *. 

_"%
ing combustioH$Fber performance with relevant sketches.b.

d.
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rffifference between impuffind reaction turbine.
i 
- "ryY (10 Marks)

ling of turbine blades, lvith relevant sketches. (10 Marks)
n


