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b. A turbojet power plant usei avietidii kerosene orific value ffi43mJ/kg. The fuel
. NJ, whemQ#%hrust is 9kI.[. The

through thd#{Fffiferessor is 27kgts.

#. (06 Marks)efficffi
,.{io 

*&**
{w-^

oR "1S.

6 a' With the heln 
1f1eat 

dla4ffiexnlain the different modes of inlet operations. (08 Marks)
b. The pressure , temperatr;ffidmich number at the entry of a ao* purruli ie 2.45 bar,

26.50C and 1.4 re-spectiffi irthe exit mach number is 1.5, determine for adiabatic flow of a
perfect gas ( y = l.t , R.= 0.469 kJ/kg K).
i) Stagnationtffipature ii) -Temperature 

and velocity of gas at exit. (08 Marks)
ll.#i'

7 a. with ttled*M,$ru"rrut sketch, .*rru#ffiiple ofoperation ofa centrifugal compressor.
(08 Mad<s)
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pressure :4 bar and 1 bar impeller 61n: 75*r*'!fW
If the slip factor is 0.92, whai is the comgffip8fficiency? *& (08 Marks)ss\M{d ffi*"

.crriu ORo 
*'..1

-,,'s{t OR" 1;'

8 a. Define Degree of reaction of an a*i6.ffi compressor and obtq*n aff expression for 50o/o

degreeofreaction. . *T& 
* ;-ffp (o8Marks)

b. Give the advantages and disgffiJs^ofcentrifugal and "ffi;* compressor. (04 Mar*s)
c. Derive an expression for con&ftSor efiiciency in ientrifugal db-prersor. (04 Marts)

b. A centrifugal compressor under test gave the foflff{}iffita :

speed: 1I,500 r*ftnin , Inlet total-head t ;;Effi;ffi:;i"bc , outlet and inlet total head

,r..{lj, ,i.

tu "W Module-S$!inr t*i: rvlutl|.llE-J ".. 
.'

9 a. what are the classificrk"TH of "ombffi7ilrb"ffiiprui, with neat sketches. (08Mar*s)

b. Explainanytwooffi#following: . .sExplain anytwo offinfollowing : .s

i) FlametuberyPd ii) useofcheap,ffih iii) pollution. (08Marks)

,8.. t' st -"-* xfl4"+tr dd".

"eM 
\., OR,'

l0 a. Explain;tffiifrfui$tirg of a single ,.ucthn Etae"a. ExplainpffiTfui$king of a single
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re considegffi,the selection of mffials? (08 Marks)
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Fourth Semester B.E. Degree ExamiB'Bfiiffit, June/July 2019

Aircraft Propulsion\W'- 
Max. Marks: looTime: 3 hrs. #q&[,,wffi, I\

Note: Answer any FI$ fffiPfuuestions, choosing '\,
ONE full qggffin*from each module.**ql*E-'W" *ffi'C)o
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la.

b.

2a.

b.

5a.

3#ilJ 
neat labeleo rrr,.rnu,iffi 'phin 

the -Wprinciple "r4-u'irt"J;:i:igu6urg, 
,dq['qryehsE qdd \rv lvr4r^r,/'

Illustrate the advantages ofka$&rbine engines over qciprocating engines. (10 Marks)

ffid *tu
dw#r$Mlm OR r*jE"

Briefly explain *orffi frinciple of turbofanWgine with a neat schematic diagram.

,4$$$s'Mrigth

;-h.

Mention its merffiffi'&merits. 
' * &

D iffere nt iate trf &a'stkflke and fo ur- stro ke engtfl 
"e". *W f,*)-

& & (12 Marks)
oke engiite. (08 Marks)

rvroffilz
3a.

b.

theory ofpropelld's by considering suitable assumptions. (10 Marks)
e of thrust arygfuaentation? Discussgerjous factors affecting thrust.

m\Y$ "* rn d.%'" (10 Marks)
What,iQtl&vimportance of thrust qgfusntation? pissLrsm*ous tactors aft-ecting rfttli*u,.wee& qM *ffiffid -1fl

rM's&f

Eluci

8460km/hr
iii) Propulsi

Discuss the
Derive an
Explain

With a neat sketch
An axial flow air co

of45o and 10o

overall i

nozzle with a sffih.
w

ly.

Module-4
principle of centrifugal compressor.

(05 Marks)
(05 Marks

(10 Marks)
(05 Marks)
(05 Marks

(10 Marks)

6a.
.b.

c.

7a.
b. of 50% reaction design has blades with inlet and outlet angles

The compressor is to produce a pressure ratio of 6 : 1 with an

of 0.85 when inlet static temperature is 37oC. The blade speed

speed fi"d tlp
il unitv dhd 

"

, -,6S5@

P;)v
\d

p

;fryYe
d,m-?

and axial hre constant through compressor. Assuming a valve of 200mls for blade

of stages required if the work done factor is :

ii) 0.87 for all stages.
I of2
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8 a. Explain performance chaf,acteristics of axial comprds$S$"Yvith a graph. (10 Marks)
b. Differentiate Axial flow compressor and centrifirypfffipressor. (05 Marks)
c. A centrifusal compressor has to deliver 35Jq"Wair per second. The impeller is 76cm

c. Write a not eon i#kffi ofpollutants in comQusti$n chambers. (04 Marks)

)%. f,f the pressure ratio is
ra{,ia}*velocity is 1 20mls.

t'# " (05 Marks)

* ffia,rl"+ ... t
g a. With the help of a neat sketch,ffifr'*e wort irg a radiapiffiine. (10 Marks)

b. Discuss the various importar&h#hrs affecting combustor {*&mber design. (10 Marks)b. Discuss the various imPortaqffi*-W & w
*l*S 

* OR *_ful0 a. Elucidate the variousgffi#hs used in turbine blffioolin8. (08 Marks)
b. Describe various loss$h,ffi turbines. "%,,P 

(08 Marks)
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Fourth Semester B.E. Degree Exam._igatffi , Dec.20 19 I J an.2020

Aircraft Pro*ffipion
s $ -:fib

Time:3 hrs. **. **W .-|;*Mu*.Marks: 100

*-q*J* r::i-F='
Note: Answer any FIVE full questions, chu.gsing ONE full question liom each module.do
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b.

2a.

b.

Explain the principles of a

Briefly exp
between engine and two

combustion engine. Write difference
(10 Marks)

*;l 
,, #.k* qq,

, d, Module-2 ,rr',. ; k;; *e,.'
3 a. List the three theories^.Yi,q4 in tt"-a"-rigr-6;toirellers. fxpUin.#mentum theory of

propeller. d"*" , * 'iF' (to Marks)q{#4"; ,,$i*^"- qr rild 6 "SEl$$h a ie .r

PruPr'lr(,r' &611 ' ,r*$*^pw 
on 

* 
u't (ru MarKs)

b. Define thrust and.dergve L, 
"*pr"rrion 

forurffiLt equation F;-*fuq{fi+ t)Cj - C, ]. (10 Marks)
\ --Mryfl e.qry:*'

,M.w{i'fr\s*wr 4fu ',r 'h#,,,,g}*\' *-d$h,*l rr''
Y# 4]r::i,* OR , ,lqP qq::i,* OR * {

4 a. With the-he@ of a neat sketchgpl*hl the working,#i&l$,giple of an after burner. What are its
- &" - $,wg;

advantadbq*and disadvantaees${,*d'& r' , o 
"y flO Marks)advantggffiand disadvantagffeq} f:*"*# (10 Marks)

b. Brieffixphin the factors,,dffEotiirg thrust. The effective jet exit velocity from jet engine is
2700d/,s. The forwardSflg[!,vblocity is 135Qrrl$ and the airflow rate is 78.6kg/s. Calculate:
i) ffirust ii) Thrust por{EF iii) Propulsive effiuioncy. (10 Marks)

d:ffiff .m#- w*
%"P &*** *Mddule-35 a. Explain extegapfl6w and derivqpfuelation for minimum area ratio in terms of external

with
ofa

b. Bri in the

decelerati with usual romi{ihs. (I0 Marks)
b. With theqh$lp*of a neat ske{:hSexplain the process of shock swallowing in a variable

geometers silpersonic inlet*.* 'dp" (10 Marks)ffi*",, oR
6 a. Write short notes"on :"'

i) Thrust reverqeftand thrust vectoring
ii) Nozzle "##g. (lo Marks)

b. With the helg"ofh neat sketch, explain over-expanded and under-expanded nozzles.(Io Marks)
f* \

t#s$} tof2
i*ry

Draw a schematic diaggdin'c
standard efficiency wffi PiiV
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Module-4 *mWS7 a. With the help of a schematic aiusrurr,, e*plaio tn$fficiple of operation of a centrifugal
^nrhnraa('tr 

- 
*s*w (l0Marks)COmpfgSSOf. ,"ffi .cI$ \ru r..rnn

b. Expiain the process of surging and stalling -#4#i flow compressor. (10 Marks)

$t* 
**W *fumffi-' r- -'tB a. Define and derive expression fo. a"gpffi$uction of axial flow "@lrror. (10 Marks)

b. Difference between a:rial flow comffisor and centrifugal corryrwsor. (10 Marks)

M'qd ,TI**M

ffi'ryrodule-S ffif
,*i*.;;;,;;;;;,;;, lf.n.ni:

17 A8,43

blades with relevant sketch. (10 Marks)
b. expUin thf4qd(iLg of a single reactionffil with a neat sketch. (10 Marks)

d.4',%l " d

g a. Explain different types of ffiffii"rff*U-* used*in go*%*Uirr. engines. Briefly discuss
their advantages and diffivdrfliges. *kM (10 Marks)

b. Explain aboui flame t$k F** and combustioffir@ber geometry. (10 Marks)

" 
-ry 

"s/'

ffi.d 
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10 a. Explain the di&€ru#methods of cooli

,d.%d " d&* ,fu ffi*@" w****- ,ffi
& w ffiffi'- **-,"W &** {s"
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and PV and TS.diagram, explain

t7 AE43

(12 Marks)
machines with

(08 Marks)

the working principle of
(10 Marks)
(06 Marks)

(04 Marks)

(06 Marks)
(06 Marks)

kmph at an

(08 Marks)

(08 Marks)
various flow speed
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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

I of2

(06 Marks)
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l0

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.

.1.,

, ")ri''
,t

,."&Y,

,+-*t**i.

il4['rl "''
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