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b. Write short note un,,hrpe$onic compression and supersonic expansion.
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Note: l. Answer any FIVEfull question#%hoosing ONE full questio-nffrom each module.

{'-T;.t 'Module-l 
*,:i a. Write the principle of 

,3,6grgf*equation 
and derive .$he "relation for energy equation in

b. The pressure, temper Hnd Mach number at ffiiiiry of a flow passage are 2.45 bar,
26.5'C and 1.4 reqpqg*tflVely. If the exit Mach number is 2.5. Determine for adiabatic flow of
a perfect gas (y =.:1'&'R 

:0.469 kJlkg-K). .,,,,,,ur;;,,,,.

(i) Stagnation temperature

1ii) rempe"'g,pture and velocity of free ut riii-iu
(iii) The flofu rate per square meter o-fthd'inlet crrss section. (10 Marks)

i oR dtil-
' 

'u. -. %"i

2 a. Describe the variation of pressuie'ialong the conv-erffifrivergent duot for various back

b. Air (Co : 1.05 kJ/kgK, I.*rlti38) at P1 = 3 x lOi lbnd Tr = 500 #'fu*r with a velocity
of 200 m/s in a 30 cni*di'aiireter duct. Cal6ffie;'i'(i) Mass flow rate (ii) Mach number
(iii) Stagnation temperature (iv) Stagqrifigit pressure valjh-j$: assuming the flow an

compressibte an{,,p6lmpressible. d; f- (10 Marks)ull't lrrt ullllrrglslt,rlg." l -' d

",':liin-,ft#1r ...:._ fu@
::,:i:::::,rr:: ,fl9lgdtrle_2 rp.

3 a. Write the eqllation for normal,sho6k.tvave and obta.hPrandtl relation for normal shock
wave. (10 Marks)

b, The q@tp.e.f a gas (y : 1.3, R:;.1;469 kykgK) upstiEam of a normal shock wave is given by
the follbwing data: M. = p.f,;:P*= 2 ba\ T" :.27SK. Calculate the Mach nurnber, pressure,

temp€rature and velocity$fithe gas downsf*e&m of the shock. Check the calculated values
with those given in the gas tables. (10 Marks)
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lii.iiil;, ''ii .ri:i1lii.L,. !,:i-'u,,,,.,,,, ,, 'ri,i,;i,]*,, ._.. 6R
a. Explain about,Ilug8iioit curve an{,o,ptilin relation for Hugonoit equation. (10 Mar.ks)

b' A gas (y =,,*{,$t,R = 0.287 kJ/kgK)hat a Mach number of 1.8, P:0.8 bar and T: 373 K
passes thrdu$a normal shock. Det6rmine its density after the shock. Compare this value in
an isentropic bompression throUgh the same pressure ratio. (10 Marks)

6 a. Write.the ,Praiidtl-Meyer equation for obliqu'e shock wave.

b. Derive,R ne-Hugonoit equation for oblique shock.

jVlodute-3

5 a. Draw an oblique shock.an€ obtain its relation for O-B-M relation and explain its importance.
(10 Marks)
(10 Marks)

(10 Marks)
(10 Marks)
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7 a. Derive small perturbation theory applicable for coglpsc$le flow. (10 Marks)

b. Exolain boundarv cotlditions for cambered airfoil&ffW*angle of attach' (10 Marks)

8 a. Explain Prandtl4lauret nrle for a trro dimhffilpqral subsonic flow. o"ffi* (10 Marks)

b. Derive an expression for linrarized pressffioefficient. .ryP (10 Marks)

[d.-a
Sffigle-5 ,**u;*

g a. .Write about types of wind tunnffiffxplain with neat sketQh.i'r* (10 Marks)

b. Explain the pressure m"uzutimh#.rments used in wind turiffil: (10 Marks)D. IlXplAm [ne PIESSUTE llrsrlDur*&hrwlurlrsrllD uDvu u wuu LwuM'- {iU& }'Strtr"Aryffis" oR @
l0 a. With the help of rele"ffines, explain the vari@frY?es of velocity measurin*3i*."?r,

b. Write short notes ffick tubes and shock to-qr"K. (10 Marks)
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