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Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

USN 18AEA43
Fourth Semester B.E. Degree Examlnatlon, Jan./Feb. 2023
Aircraft Propulsmn
Time: 3 hrs. ﬁi“jMax Marks: 100

a. Explain the principles of alrcfaﬁ > propulsion. Write about different types of aircraft power
plants. Vo W %ww (10 Marks)
b. Explain the working prlnclple of Four-Stroke SI engw (10 Marks)

"fw

OR
a. Explain the wotking Vprlnc1ple of simple Jet*"engme with the help of PV and T-S diagram.
Also denvethe expression for net work oﬂtpﬁ%t “and efficiency. (12 Marks)
b. Write the adv ;tage of Gas turbine engmes over the reciprocating engines. (08 Marks)
‘%Wdule-z mﬁ%’
a. Write about types of propeller usegﬁ in aircrafts, with suatab’*lé dlagram 4 (08 Marks)

“P @

b. Derive an expression for momentum theory for prope @ﬂﬁvﬂh assumptlwﬁmmade (12 Marks)

OR v
a. Explain the methods of thrust augmentatlolb @i*”“‘% o ¢ (10 Marks)
b. Define thrust and dgnVe the equation of tH%us%for a propulsweVdevme (10 Marks)
““’WE{&*&“ oy %{% W«“
N
" dgtile—3

a. Consider for a Gas turbine engme
1-bar and temperature 290K.

" iii) Velocity of sound at dynarmc condltlon i
}v) Stagnatlon pressur assumlng constant (fensuy (10 Marks)

(10 Marks)

OR
a. i v‘xplﬁm the methods for thrust reversal. (10 Marks)
b. (10 Marks)
Module-4

a. Explain the principle and operation of centrifugal compressor with h-s diagram. (10 Marks)
b. A centrifugal ccompressor. running at a speed of 11,500rev/min with Inlet total heat
temperature of 21°C has Inlet and outlet total head of pressure as 1-bar and 4-bar
respectively. “The diameter of Impeller is* 75Scm and slip factor is 0.92. Determine the
compressor-efficiency. (10 Marks)
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8 a. Obtain the expression for degree of reaction for/ah axial flow compressor. (10 Marks)

b. An axial flow compressor working with air as ﬂg}f“ﬁ’ is having 50% reaction design has blades
with Inlet and outlet angles of 45° andﬁulé"&gﬁspectively. The compzessor is to produce 2
pressure ration of 6 : 1 with an overﬁl@%gentropic efficiency of %ﬂ§5 when inlet static
temperature is out of the compressor<: suming a value of 200m/s for blade speed, find the
number of stages required. If the worl ggﬁne factor is : H%

i) Unity ii) 0.87 for all stages. s, i Cn (10 Marks)
|/ Module-5 i
9 a. Discuss the types of coibustion chamber used in .gassturbine engines with sketch. Also
discuss about its advanfages‘and disadvantages. ;Wf‘ (10 Marks)
b. Discuss the various turbine cooling methods used gfpr*vg?as turbine engine. (10 Marks)
AY

10 a. Discuss abqtﬁ{d‘ﬁs‘és in radial turbine and wiite the expression for blade efficiency.

o, ) (10 Marks)

Lo, ) :
. LN ey
b. Inan impulse turbine stage the gas at.7 bars and 300°C ex%ands to 3 bars. The nozzle angle
is 70?’@@% reference to the exit gﬁ%ﬁ%n The rotor bladgs:have equal inlet and outlet angle
and the stage operates with oﬁ?{ﬁﬁum blade speedlﬁgmi%. Assuming that the isentropic

efficiency of nozzle is 0.9 &gnd@@the velocity at entry, totthe stage is ngglggible. Deduce the
blade angle used and the mass flow required%g%rg‘fhis stage to produce 75KW. Take
Cp,=1.15kl/kgK. N, A S o 4 (10 Marks)

&
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