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Fourth Semester B.E. Degree Examination, Aug./Sept.2020
Aircraft Propiiilsion

Time: 3 hrs. rl.$::,\!"' ..., 
'Max. Marks: 100

Note: Answer any FIVE full questions,.ehooslng ONE full question from each module,

nnoiule-r

-

I a. With the help of PV and TS diagraar;.explain the cycle analysisof Jet engine.
b. Derive an expression for steady"fio\v energy equation for cornpressible flow

usual notation.

,[i'tlrti
2 a. With the help of a neal,Schematic

a four stroke diesel engine.

OR

b. What are the advdtages of gas turbine engiiit$8ver reciprocating engine?

Module-2
3 a. Explain the working principle of a turbojet engine with the help of a neat schematic, PV and

b. A turbojet power plant use,,S+viation kerosene ha,vinghibrilorific value of 43 MJ/kg. The fuel
consumption is 0.18 kg"N/[.ii, when ttre thrust-.is'{9 kN. The aircrdff.felocity is 500 m/s
the mass of air passin$'thrbugh the compressor is 27 kg/s. Calculate the air-fuel ratio and

overall effrciency. ':'"':':..,i::::.'':=' (08 Marks)

t' 
"'t'tt'"''t'

OR
4 a. With the help of a neat sketch explain the working principle of an after bumer.

b. Define a propeller and explain the different types of propellers.
c. The diamster of the propellerlp'f;,an aircraft is 2.5i8*It'flies at a speed of 500

altitude of 8000m. For a fligfut to get speed ratio o{0.75, determine
(i) the flow rate of air through the propeller ,,,,,,

(ii) the thrust produced.
..,.(iii) specific thrust ;1 ''" " i1::', I

::.., {iv) specific impu3so::,.,'
- (v) the thrust powbr. 

"i,1..,,,,,,,

Take at Z = 8000m, air density p - 0'62S tglm3

',::,::: 
Module-3

c. Define the following :

(i) Stagnation velocity of sound (ii) Stagnation pressure

sket0h the operation of subsonic inlet under

5 a. With the help of a neat skg[-c[.explain the method of shock swallowing using variable area

inlet.
Explain with a neatq

c.
conditions. ,,,,,. i' (06 Marks)
Air (y = 1.4, R =,283,43 Jlkg oK) enters a straight axisymmetric duct at 300 K, 3.45 bar and

150 m/s and leaves'it at277 K,2.058 bar and 260 mls. The area of cross section at entry is
500 cm2. Assuiltiiig adiabatic flow, determine (i) Stagnation temperature (ii) Maximum
velocity (iii) Mass flow rate (iv) area of cross section at exit,

/l
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OR
a. With the help of a neat sketch explain ;"' "t'

(i) Overexfanded rrozzle (ii) Underenpalged nozzle'^.. .,.-i, (l' Marks)

b. Witn tfr. heip of neat diagram, explain the different modes of inlet opEratl s. (08 Marks)
,il,::"_.*l

lltodule-4 i -
a. Describe the essential parts of u.ue@ut .ompressor, *i4;,4t help of a neat sketch'

Explain the principle of operatio,rrir 
rl ,.,*.;ii' (10 Marks)

b. A centrifugai 
"o*presro. 

un{Ef,tdi gave the following data:"!
Speed = it,sOo [ul*io, l"i"i t"tulhead temperature:.2loC outlet and inlet total head

pi.rrur. = 4 bar and I bar.l,{.Odb[er diameter : 75 cnil{ the slip factor is 0'92, what is the

.o-p.".sor efficiency?3'ioiir' (10 Marks)

,,; 
*,,., ,1,, oR ,

a. Define and deriYe,an&pression for degree o$t6action of an axial flow compressor''hi;,,,,, 
'.,...,,,,"1", (10 Marks)

b. Explain thgp,rogiss of surging and stalling in an axial flo-w compressor. (06 Marks)

c. Derive a&fr're'ssion for compressor,effrdiency in centrifugal compressor. (04 Marks)

-t "fu' 
, Module-S -,#.a. Exptain different types of .o-tuidiilffiiilo WffiB; turbine .ngq: Brieflv discus

their advantages arrd disadv.antriles. ...:. :::rt ,,,"':-"t*" (10 Marks)

b. Explain the following :

(i) Flame tube cooling':;ry." , : r
(ii) Use of Cheaper fuels".. ..,,#,1 . in. ..
(iliyrourrtlo, ,r, ,o , .. l'..' ,*J 

(l0Marks)

.ii, " bR :,

a. with the help,,of[ neat sketch, e5Bl&"ihe working of-g;ingle stage reaction turbine.
,:i,- '' ,i" .,.. l , (06 Marks)

b. Explain ths'different methods$fa-S5tng turbine blitffi with relevant sketch. (06 Marks)

;. e -o. g. gas turbine i#*bb?esigned with ir4puise stages and is to operate with an inlet

p.esp,r.e uid i"*p"rrturc.:ofl;ffiar *a qOO 
ELfrnd an outlet pressure of I bar. The isentropic

.,.effi"i"n.yof the turbinrii:dSX. All the s.t4ggsare to have anozzle outlet angle of 75o and

.,"ffial ouil"t *d inlet blade angles. tvtean flade speed of 250 m/s and equal inlet and outlet
r"r'll'"gas 

velocities. fsffite ttre maximum number of stages. Take 1: 1.33, Cp: 1.15 kJ/kg "K

and optimum bladdtpeed ratio. ...,r;,,,,1,,,,,,,,,, (08 Marks)

I li, ' ::,.'t!f l;
fiil!:,:,,rn, ***rl.r.
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