
AQ - 2t4s
Sccond Semester M. ti. (Mechanical Engg.) (Thermat Engg.) Examination

GAS TURBINE AND JET PROPULSION
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P Pages : 3

'Iime : Three Houls I i Max. Marks : 60

Notc : (l) Separate answer book must be used for each septibn in the subjcct Geology,
Engineering material of civil branch and Separarc answer book must be uJed
for Section A and B in Pharmacy and Cosmetic Tech.

(2) Answer Thrcc questiorB Jrom Secrion A and Thrce quesrions from
SectioD B.
Assume suitable data wherever nccessary.
Illustrate your answer wherever rccessrry with the help of neat.sketch€s.
Use of slidc rule,logarithmic tables, Sream tablcs, Mollier,s Chart, Dtawi[g
instmme , Themodynamic tablc for moist air, psychrcmetdc Charts ancl
Refrigcrotion charts is permitted.
Use pen of Blue inVrehll only for writing the answer book.

(3)
(4)
(5)

(6)

SECTION A

I (a) With ncat sketch explain 0re principle of working of a centif,rgal comprcssor
with its applicatrons. ,t

(b) What are the different types of blade shapes possible for centritugal
compressor ? Explain with sketch. j

2 (a) Explain how different losses affects
compressors.

the performance of Axia[ flow
6

(b) What dq you mean by a yelocity compounding rrith hgure ? Explain its
limitations and advantages. 1

3. (a) Why cooling of Gas turbine bladcs is necessary ? Explain its differenr

6
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(b) Qetine degrce of Reaction (Rd) and prove that

p6 = )3r- J,- p, ran prl,2U ,7

4. (a) IJlplain prcssure compounding with thc hclp of ncat skotch for a multistagc
inlpulse turbine, 6

r\,50% reaction rurbinc has mean bladc spced oI .150 n/s. Thc nozzlc exit
andle is tSu flnd thc exit velo. from moving blade is zuial arul 100 m/s. l.ind
outi the entlalpy drop pcr row of bladc if thc turbinc inlet temperature is
85{C and cxit temp. is 620t. Also determinc thc numbcr of stages

reqdircd. 7

(b)

s. (a) whai are thc diffcrcnt materials and ils properties requircd for Gas rurbincs ?

6

(b) A tistage gas turbine is to be dcsigned with impulsc stagcs. The prcssurc

ure arc 6 bar and 900K, and cxit prcssure is I bar. 'thcand

6

isentropic efficicncy is E5%. All the stagcs havc a nozzle outlct anglo of
150. 'llho inlct and outlct bladc anglos arc cqual. Thc mcan balcd speed is
250 m/scc. The inlet and oudet gas vclocities arc cqual- Find out thc numbcr
of stages required. Take C1, = l.l kJlkg-K, I = 1.33 for gas. 7

SECTION B

(a) Explair the p nciplc of Jet propulsion and mention how jet proputsion
engines are classified. 'l

(b) Explain thc term air breathing engines widr ncat sketch, cxplain how ramjet
cngine works. 7

(a) With tirc help ot a diagram cxplaur working principle of pulsc jet enginc and

also draw"idal and actual P-V diagram. 6

(b) What do.you mcan by thrust ? Derive lJlrust cquation for general propulsion

syslem. 7

7

2AQ-284s

www.sgbauonline.com

www.sgbauonline.com

http://www.sgbauonline.com
http://www.sgbauonline.com


with ncat sketch explain turbo-prop engine w'r't Following Poinls :-
8. (a)

9

(l) Consrucfon

' (2) Working

(3) AdPlicarions

(4) Advanhges 
6

(5) Disadvantagcs 
r ar a rate

(b) A tubo jet engine flying at a spccd of 990 km/tr consumes arr

. of 54.5 kg/s.

Calculatc I

(a) Exit vclo. of Jet when cnthalPy changes for the nozzlc is 200 kj/kg and

vclo. coc. is 097

(b)

(c)

liuel flow rate in kg/s when air fuel ratio is 75:1

Whcn thermal cfficicncy of the ptant when combusdon efficiency is

nrOr^ "* I*o* value of fuel is 45'000 kJ&g Calculate propulsive

(a)

(b)

Explain ttre priniiple of After bumcr in thrust Augmentation 6

Draw a schematic diagram of a liquid propeltant rocket what, ar€ thc

;;; ;;;; ; injelting tiquia propellants 
-into 

the combustion chamber ?

1

powcr

are classified ?
10. (a) what is a basic diffcrcnce beveen Jet and rockt propulsion ? How Rockets

6

(b) A simple tubo jet unit op€rates with a turbino inlet termPerature of lMdC'

il;];ii ;," ,"to, to the dosign conditions :- cornprcssor 
. 
prcssure

,o1iq = 7.5, comPressor cfhciency = E4To turbinc efficiency 84o/o' ttoz'zb

"ri,"t*", = liz', p'""*" drop in combustion chamber = 0'2 bar-' mass

flow rate = 25 kg/s. AtmosPhcric prcssure and temp : I O- T].-"tt'
ncglccling *rc mass of fuel and mech losses' calculate the design thrust and

;;; il tcmpcratuc at thc inlct of jct nozzlc - 'l

I
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