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Itrstructions: 1) AII questions are compulsory.
2) Assume suiiabie data wherever necessary.

3) Iigures to the righr indicate fllll marks.
4) cas tables are allowed.

Q.l Attempt the Follolving Marks Bloom's CO

Level

a) Stat€ the significance ofsecond law ol lhennodlnamics in lcrms of Al b COI

entropy and derive the relation for sr'sl

OR

Define the total stagDation conditions. At apoint in an airflowthe ,

pressure, temperature and yelociq, are latm, 320K and 1000m/s.

Calcuiatelhe toial temperature and total pressure attbis point-

Consider a point in an airflow where the local Mach nrmber. static

pressure and static lemperature a.e 3.5, 0.3am and i80K respeciivel].

Calcuiate local values of P0, T0, T', a'and M' at this point.

OR

Define Mach nunber in terms of speed of sound. Derive the reiation for

speed ofso;nd in tenns ofdensity and pressure.

Q.2 Attempt thc Following

a) Explain in detail about Shock €xpansion theory.

OR

a) Derive the oblique shock relarions in terms ofe, B and

b) Derive an expression for Area-velociB relation for a

through nozzle.
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b) Write short notes on supe$onic flow through diffusers for ideal case. 08 Lr CO3

Q.3 Solve any r11o

a) W}Iat is hennopic process? Derive the relation for temperaiure, 08 Lr CO1

pressure and density in lerms oflsentropic relation.

b) Consider a streamline with a poinr in an airflow over an a;rfoil where 08 Lr CO2

ihe local Mach .umber, staiic lressure and static lemperature arc 3.5,

0.3atn and 180K .espectively. Calculaie local values of Po, To. T', i'
and M' at this point.

c) A uniform supersonic flo\{ at Mr = 2,pr = 0.8X105 N/m: and 08 Lr CO3

tempeiature 270K expands lhrougi fxo corvex comers of 10' each

Delermine the downstrean Mach number Mr ,,r and Tr for the

Expansion shock wave

d) Siate lhe sicnificance ofHigh speed tunnels. with a neat sketch w.ite 08 Lr COI

sbout the working ofsupersonic wind tLrnDel.

Q.4 Solve aDy Two

a) What is lift slope and mention the effecl oflift slole due to the cffect of 09 Lr CO4

CL and Cp Calculale the pressure coefficient(Cp) at a point on the airfoil
surface ifpresswe coefficient is -0 4 at verf low speeds for free stean
mach rumber0.7. Also Calculate the lift coeficient(Cr) forM-=0.8.

b) Wiire about Transonic Area rule and swept back witrgs in roducing rhe 09 L: CO4

drug olan dircran with a schema ic d;agram

c) Explain in detail the Drag diYergence Mach nrmber and Critical Mach 09 b CO4

number with a neat sketch.

Q.5 Solve any Tvo

a) What do you mean by viscous {low? W.ite about the compressible A9 14 COl

laminar and tu$ulent flow.

b) TheF-104 supersonic fighler flying at Mach 2 at 1lkm alritude with the 09 L, CO4

air density and temperature given by p" = 0.3648 kg/m3 and T. =

2 16.78K. Calculate the angle of ahack of the wing with aircraft weisht

of9400kgi The Area ofwing is 18.21m'?
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c) Wla. do you mean by Linear Theory? Derive the linea.ized supeisonic 09

pressure coeffi cieni fonnula.
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Q.6 Solve any Three

a) Explain the supercritical airioilwith a neat skctch.

b) Conment on the iocation of min imum pressure vith respect to Critical

Mach number.

c) Calculaie the lift and dmg coetlcients for an infinitely thiB flat plate jn

a Mach 2.6 fteestream at angles of atlnck of u= 8o ald o = 12'

d) Derive xhe wave drag coefiicient for the supe.sonic flow over a flat

Pqge=.


