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v) Flowprocer..###" * (l0Marks)
b. The pressure, teqffiture and Mach numb,#m5l the entry of a flow passage are 2.45 bar,

26.5'C and 1.4 rgspectively. If the exit Mgg"hpumber is 2.5. Determine for adiabatic flow f a
perfe_ct gas,s = 1.3, R * 0.469kJlkg-k) :

i) Stagdritffi{t temperature d.

ii) leiip"ffiture and velocity of ga@xit *#q*
iii) TYfleffiow rate per square mefuafthe inlet cross-sec-tio#
", - ---r -_-.---_ --- ---J -- e---

iii) TYfleffiow rate per square mefuafthe inlet cross-sec-tio# (10 Marks)

,.:i' ;-ffi\4$ "q:::,::*,a. Explain De-Lavalnozzle.fiffilve an expression &ilare& rbtio as a funp!j,].4 of Mach number.
..-;l. . ry' ''::::";;: (10 Marks). ; " (rutvtarKs,

b. A conical diffirser hu$,ffiry and exit di&&x of 15cm apd S0cm respectively. The

prbssure, temperature and velocity of air a$qffi are 0.69bar, 340K and l80m/s respectively.
Determiner 

"ui) The exit pf$se =='1@&,"* 
q-" I

ii) The exit velodty 1 {,* ;$'

iii) The forcdexerted on the $irtruseflwalls. Assume-..ri&Entropic flow, y:1.4, Cr: 1.00

kJ,ryTF. ,*'*i-' ;- ;==--. (10 Marks)
.-:

a. Derixe ihe expression for"Mach number downtst{eam of the normal shock wave. (10 Marks)
b. _.Th"e ratio of the exit to ti.uffi area in a sub-sojfiqjdiffuser is 4.0. The Mach number of a jet of
o.*W"bpp-aching theliXiffiser at Pe : 1.0131=Iiai, T : 290K is 2.2. These is a standing normal
'W}hock wave just e,U&ide the diffirserpntry. The flow in the diffirser is isenhopic. Determine

at the exit ofthe 4ffiser ,,,,.,,])k-

il Mach number .i,.

-t.

4:111!::9,.tj

4 a. Explain about moving rl@dl stock waves.
b. The velocity of a norr1gal ihock wave moving into stagnant air (P = 1.0 bar, t =

m/s. If the area offiss - section ofthe duct is constant determine :

i) Pressure ...,i
ii) Temperattlffi;::'
iii) Velogity$fair
iv) Stagp-iilion temperature
v) !,ltffiach number imported upsteam.lr|;;*" - front.

(10 Marks)

(10 Marks)
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5 a. Derive a relation connecting flow turning angle, leangle and free stream Mach number

for oblique shock waves. 4..:,1 
* (10 Marks)

b. Air approaches a symmetrical wedge (6 : 1J")ffi Mach number of 2.0:Qetermine for the

strong and weak waves I ,.*j, 
*n':a, 

" , '""

i) Wave angle
ii) Pressure ratio &h ., .,*

iii) Densityratio *= S ,**ffi

k-
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6 a. Write the Prandtl - Meye_4*gqr*ation for oblique shock wave. (10 Marks)

b. Derive Rankine -Hug_4qffiation foroblique shoq#ry" (l0Marks)

::ij..:::::= "

7 a. Explain small pertuffiion theory and a
^ Jt *ii*i. -,:::+"+ry

linearized potential flow equation for
compressible flO$G ;+"' ..- fu (10 Marks)-----r-------- -r ",:i 

.rirb' Explain t:,.,.,..ff$t cbnditions for camber;rpi+&il of an angle of attack' (10 Marks)

8 a. Derive.$#e.xoression for linearized&li--b-Ssure co-efficient. ;=,,,,,,_,. (10 Marks)

b. Expl*kilkrfttl- Glauret rule foffiddimensional subSnic flow. (10 Marks)
."*.,

a. With the help ofa neat sketCh, explain closed cirgpritffietsonic tunne,ll..J{' (10 Marks)

b. Explain the following w-i$'ffiable sketch , _ *lE'
i) Mach -Zhender interfeiometer ;':::

,ry: !

10 a. Explain the prffiE measuring instrumertts used in wind tunnel. (10 Marks)

b. Write short nqte$bn Schlieren techffique and Gun tunndlg. " (10 Marks)
'j'- #" $h-. 
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ii) Hot- wire anemorqeter. &==,,. = "**1,,* 
(10 Marks)
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