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"Fifth Semester B.E. Degree Examjfi:fttion, June/July 2023

Aerodynamics - ll
Time:3 hrs. 

'M * 
-- M;. Marks: loo

The supply pressure and temperature of no.?zlqr inlet are 7 bar and 27"C respectively.
Velocity is neglig{b1&.6t the inlet. Assume &i=,$* is adiabatic and 1 dimensional at throat

(i) Throat"area and temperature
(ii) VeloCiti.,and mass flow rate ofJestsection (10 Marks)

2 a. Derive expression for speed of soursd and write about M"fb.Iinumber regimes. (10 Marks)
b. Explain how to obtain iupersonic flow with De-Laval iizzle with the help of back pressure.

..==,,t= ,*""'t ' #g (10 Marks)

3 a. Derive Prandtl relation-for normal rh.;@;d write the _e.xpression for shock strength in
terms of free stream Mach number. , . ; : *"" (10 Marks)

b. The state of g&.6cqEpstream of nonpai k waves is givsr dMach no 2.5,Pt:2 bar and

Tr :275 K. ,g,ssiime y : 1.3 {r_n++*$:+69 kJ/kg-K. @qJcthte the Mach number, pressure,
velocitf,,*,,3.f 'temperature dffiam of the sh+ffiriff the values with gas 

,fH3,
'""'"'' 

**.ui#' oR 'i. +h

4 a. Obtdin the expression S;ffiid velocity b-eh'iiifrThock wave for a moving shock in terms of
(12 Marks)
(08 Marks)

5 a. Derive theffi,ression for deflectiori angle in relation with shock angle and Mach number.
Discuss about the shock properties for various conditions of deflection angle. (10 Marks)Discuss aboilt'the shock properties for various conditions of deflection angle. (10 Marks)

b. Draw and explain about thsffillowing:
(i) lntersection of shocks'of opposite families with different strengths
(ii) lntersection of shoCksof same family
(iii) Shock reflectjonfiom a Rigid wall. (10 Marks)

- -"'' ' oR,:,,.li,,fi

6 a. Draw an expalsion wave and obtain Prandtl-Meyer function for expansion waves interms of
Mach number. (10 Marks)
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b. Airflow at Mach 4.0 and pressure 1 bar is turned abruptly by a wall into the flow with a

+..*i-^ ^--lo nr ?Ao os in F'io O6fh) Tf the shock is=tbflected by another wall, determine

t'',':,+.. 1!::

stlf b
rri!::::::::

turning angle of 20" as in Fig.Q6(b). If the is'%'flected by another wall, determine'

flow pioperties M and P downstream of reflected

RihA uJq\\ (
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(10 Marks)

(10 Marks)
(10 Marks)

(12 Marks)
(08 Marks)

(20 Marks)
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7 a. Derive .finearized Potential
supersonic flow.
Obtain the relation for Pressure

\.
Discuss about solution o,,ffiffi

:sry:.i

"1

8 a. Derive exPressio"6ufOg basic

b. Derive Von-Karman rule fo

& ,-!
9 a. Draw and explain about following

(i) #lq* down tYPe tunne[ !
(ii) Induction tYPe tunqg,lt. :

ional comp{gS, rti,!l. 
go *.

,di!.. .r, (05 Marks)
+4{=" (05 Marks)

't)'

b.

c.

\,,,, "Jr- -**.fiffi-"s:-::i4d

(iii)d''Continuous superSoffipfunnel . .a& .. - .

U.$,&pfain about pressqro,,,;Eedsurement devie,es\ised in wind tunnels'

r{S" ." ;"!&.---j' %,.'& .,,., OR.

10 Explain aboue,th&oilowing wittr uffi-t. tch:

b. Smoke flowavisualization technigue
c. Mach-Zhender interfero**ffi+,.
d. ShadowgraPh technique"= 1;."-
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