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M. Tech - 11 What is the B " on for 11 ¢
S = ’s equation for flow o
Fluid and Gas Dyvna (e) atist e. ernou_ illseq 0
: a compressible fluid ?
Full Marks 70 (/) What is a doublet ? Draw its potential lines

and stream lines.

Time : 3 hours
(g) Describe Kutta-Joukowski theorem with

*StIONS INC i .
Answer any six questions including (. No. | reference to flow around a cylinder.

Explain with the help of the relevant
equation, how a nozzle in subsonic flow
behaves like a diffuser in supersonic flow.

The figures in the right-hand margin indicate marks (h)

I. Answerthe followimg questons . 2% 10
(/) What is the use of the paramcter F4nRU

in determining the number of stagnation

]

(a) Write the x-component of Euler’s equation
points in flow around a cvlinder

and explain the meaning of different terms.
(75 Explain with T-S diagram. the importance of
Fanno and Ravleigh lines to determine the

condition of a normal shock

(b) Explain what you understand by flow work.
What is the expression forit ?

(¢) Explain the terms angular deformation and

rotation. What 1s the relation between them ? 2. (a) Derive the equations for stagnation

. B properties like 7./7. P /P and p /p lor an
(d) Explain the difference between Stoke’s law isentropic flow. 6
of viscosity and Newton’s law of viscosity.

(h) Anobject is immersed in an air tlow with a

Write down the equations in cach casc,
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static pressure of 200 kPa(abs) and static 0s of velocity components
temperature of 20°C and a velocity of 200 m's.
What arc the temperaiure and pressure at the
stagnation point ? Take R=287) keK".

ive the equatio

Der . . : : )
.nd circumferential directions. 5

in radial

gCirCU1ar C}flindt:!' lies in an air stream

_ b) Alon e m/s. In addition. there
3. («) Show the pressure distribution along a ( havingavemclty oi 60 1.1L5, In ‘fa’mht_mn.thfn
' converging and diverging nozzle for difterent < a flow amund the C)’lll]dﬁ-l’ with circ ul;n_mn
values of back pressure. . ¢ _400 m/s (Clockwise). Neglecting
of - N P
(b) A nozzle of throat area 2.5 ¢m is fixed on viscous and Cﬂmpresmbllll}f effects,
the side of a tank. The air pressure and .
etermine .
temperature within the tank are 844 kPa and d ‘ -
. i .
15°C. Determinc the back pressure for (i) Location of stagnation p
maximum discharge. Also calculate the . L
i | N T . ength of cylinder.
maximum discharge. 5 (ii) Lift force per uhit g y

Take density of air as 1-22 kg/m* and cylinder

4. (a) Explain the procedure for drawing the Fanno
diameter 1-2 m.

and Rayleigh lines along with the governing
equations. http://www.odishastudy.com >

(») A normal shock wave exists in a 500 m/s
stream of nitrogen with static temperature
and pressure of -40°C and 70 kPa respectively.

Calculate the mach number, pressure and hetpz//www.odishastudy.com
Whatsapp @ 9300930012

temperature downstream of the wave. 5 Send vour old paper & get 10/-
Hoer qoEy Oodr S 3w 10 suEr o,
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