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SEVENTH SEMESTER B.TECH. (ENGINEERING) DEGREE
EXAMINATION, DECEMBER 2008

ME 04 705 (F)—GAS DYNAMICS AND JET PROPULSION
(2004 admissione)

Time : Throo Hours Masimum : 100 Marks
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Ansuwer all the questions from Part A and Part B.

Part A
‘Write Buler's equation and derive Bornoull{s oquation for eompressible flow
Sketch the variation of Temperature n the atmosphere. Indicate the various
How the performance of real flow throgh notale diffors from idoal flow 7
Define Fanno flow. Show the process on fs diagrnm and explain.
Plot 6 M curves and diseus
‘Explain the development of a normal shock wave.
Compare sold and liguid propellants
Write down the advantages and disadvantages of pulse jot ongine.

(8% 5= 40 marke)

PareB
Dariv an cquation o th velosity ofsond i tetms f Tomperaturs. @ marks)
Darive
S
=it

Plot @ vi. ¢ and show the five regions of flow
(8 marks)
or

1. Show bow thisca b s o ot to shapeof  sbsnie and

supersonic nosle.

(8 marks)
Air is comprossed isentropieally in a centirifugal comprosso from & pressure of 1 atm to o
prossiare of 6 stm, The inlot temperatur is 290 K. Calculate () change in temperature ;
(09 change internal energy ; i the work imparted to the air, Negloct the velocity change.
(7 marks)

Turn over.
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(W) Explain the performance of a convergent-divergent nozzle under varying pressure tatio.
(@ marks)

(1) Airat Py= 10 by, Ty = 400 K is supplied to 500 mum diametor pipe. The fiction factor for the

pipe surfuce is 0.002. f the Mach Number changes from 3.0 at the entry {0 10 at the exit.
Find

@ longth o thepipe.
(i) mas flow rate.
(7 marks)
o
(@) Show cha for sanic low the dovation batwasn the compressble and incompresaibl flow
valuen of the prossurs conficiont of  perfct gas (v=1.4) i about 27,5 per cont.
@ marks)
(B) A convergent nozale has an exit aren of cross-section of 1000 em®, Air expands isentropically

through the nozale from conetant. inlet. conditions (P = 5 bar, Ty = 500 K) to (9 M =17
(i) M= 0.8, Find the oxit velocity and mass flow rate for the above two cases.

(8 marks)
(8) Derive Prandul:Meyer Relation.
(1) Show Rayleigh line on P-V plane, and T8 plane. Show various flow parametars on the line
(15 marke)
o
(a) Show graphelly the varintions of the following quanties for flow through an oblique shock

with inicial Mach Number at tweo difforont values of the wodge angle | 3+ M2

(7 marks)

(5) Ajet of air at 276 K and 0.60 bar has an initial Mach Number of 2,0, If pasees through
‘normal shoek wave, decermina () Mach Numbor (i) Pressure (i) Temperaturo (i) spee of
sound ; (v ft velocity downstream of the shock.

(8 marks)
(@) Describe the working of & ramiet engine @ marks)
(1) What are the advantages and disndvantages of liquid propellant rockets (6 marks)
or
(4) Define thrust on o rocket. Derive an expression for the net thrvst. (7 marks)
() Draw the neat sketch of liyuid propellant engine and explain the general working.
8 marks)

% 15= 60 marks]




