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PART A

Answer any threefull questions, eoch catries I0 marks' Marks

Derive the expression for sonic velocity in terms of the difference of specific heats (10)

and the ratio of specific heats of the medium-

What is meant by mach angle? Derive it mathematically'

Mach number and pressure at entry of a subsonic diffuser are 0'9 and 416'5 kPa'

Determine the area ratio required and the pressure rise in the diffirser, if the Mach

number at the exit of the diffuser is 0.2. Assume isentropic diffusion of air'

Describe mathematically the effect of Mach Number on compressibility of flows.

Explain the condition under which over expansion and under expansion occurs in

isentropic flow through nozztes.

4 The Mach number at inlet and exit of a supersonic diffuser ate 2.5 bar and 1.2 (10)

respectively. The air inlet has a pressure of 80 kPa and -3"C. If the mass flow rate

of the air is 120 kg/s, find i) stagnation pressure and temperature of air ii) exit area

iii) static pressure and temperature of air at exit'

u onswer ooy tnn"Tutt ;rtH'u', each carries I0 marks'

5 Derive an expression for Prandtl-Meyer gglationship for a normal shock. Also' (10)

represent Prandtl-Meyer relation in terms of reference Mach numbers downstream

and upstream ofshock.

6 Air enters a cqnvergent-divergent nozzle from a reservoir having a pressure and (10)

, temperature of 200 kPa and 300 K respectively. The throat and exit areas of the

nozzle are 1300 mm2 and 2600 mm2 respectively. If a standing shock wave occurs

at an area of 1950 mm2, find the pressure of air at the exit of the nozzle. Also find

the increase in entropy for the flow across the nozzle'
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Compare the features of Fanno flow and Isothermal flow. (3)

At a section in Fanno flow,.the Mach number is 0.7. The temperature and pressure (7)

of aii at the section is 300 K and 1.5 bar. Find the Mach number, pressure and

tempgrature at a section25 m upstream ofthe section ifthe pipe is 50 mm diameter

and average friction factor is 0.004.

Air flows through an insulated circular pipe at a rate of 500 kg/min. The pressure, (10)

temperature and Mach number of air at entrance to the pipe are 0.35 Mpa, 57"c
and 0.16 respeptively. The coefficient of friction for the pipe is assumed constant

and its value is 0.005. If the Mach number at exit is 0.6 determine, i) diameter of
the pipe ii) length of the pipe iii) pressure and temperature of air at the exit of the

pipe iv) stagnation pressure loss v) entropy change

PART C

Answer any four full questions, each canies I0 marks.

Condition of a gas (y = I .3, cr: 1.22 kJ/kg K) at the entry of a constant area duct (10)

are; Mr :0-28, Tor : 383 K, por = 4.965 bar.lf 627 kJ&g of heat is suppried to the

gas. Determine at the exit section. i) Mach number ii) pressure iii) temperature iv)

stagnation pressure loss during heating

Air fuel mixture enters a combustion chamber u,ith an initial velocity of 205 m/s, ( i 0)

pressure of 3.5 barand atemperature of 454 K. The Mach numberatthe exit of
the combustion chamber is 0.9. Taking ,! : 1.4 and R :287 J/kg K and calorific

value of fuel a 42 MJ/kg, find i) entry Mach number ii) exit temperature and

pressure iii) stagnation pressure loss iv) air fuel ratio required.

Derive an expression for maximum heat transfer possible in Rayleigh flow.

Explain the phefromengn of thermalchoking during Rayleigh flow.

Explain the working of a shock tube with the help of a sketch and mention its

application. _
with a neat sketch explain the working of a prandtr pitot static probe.

Explain the any two flow visualisation techniques used in compressible flow
measurements with the help of sketches.

With a neat sketch explain the working of open type and closed type wind tunnel

Distinguish between constant current mode and constant temperature mode

operation of hot wire anemometer.
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