50, will be treated as malpractice.

Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8
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Aerodynamics - 1l
Time: 3 hrs. {»Max. Marks:100
Note: 1. Answer any FIVE full questions.
2. Use qf G‘ats table is permttted
1 Define !

i) Critical velocity of sound
i1) Crocco number
iii) Maximum fluid Veloc1ty
iv) Isentropic process :
v) Flow process. .« , (10 Marks)
The pressure, temp ture and Mach numbe at the entry of a flow passage are 2.45 bar,
26.5°Cand 1.4 res‘pectlvely If the exit Mach.number is 2.5. Determine for adiabatic flow fa
perfect gas (y = 1.3, R — 0.469kJ/kg-k) : !
i) Stagnation temperature :

i1) Temperature and velocity of gas: atex1t
iii) The'flow rate per square meter of the inlet cross- sectmn

(10 Marks)

Explain De-Laval nozzle. De};lve an expression for area rat1o as a functlon of Mach number.
Ry ol (10 Marks)
A conical diffuser has® entry and exit dlameters of 15cm and 30cm respectively. The
pressure, temperature and velocity of air at. emry are 0.69bar, 340K and 180m/s respectively.
Determine : P
1) The exit presstlre
ii) The exit velocity
iii) The force exerted on the dlffuse walls. Assume tsentroplc flow, y = 1.4, C, = 1.00
kJ /kg—K ¢ (10 Marks)

Derwe the expression for: Mach number downstream of the normal shock wave. (10 Marks)

,,,,,

The ratio of the exit to entry area in a subsonic dlffuser is 4 0. The Mach number of a jet of

_shock wave just outs;de the diffuser entry The ﬂow in the dlffuser is 1sentropic. Determine

at the exit of the d;fﬁlser

ii) Temperature
111) Pressure. (10 Marks)

Explain about moving normal stock waves. (10 Marks)

The velocity of a normal shock wave moving into stagnant air (P = 1.0 bar, t = 17°C) is 500

m/s. If the area of cross — section of the duct is constant determine :

1) Pressure ’

1) Temperatuf‘e

iii) Velocity of air

iv) Stagnation temperature

v) The Mach number imported upsteam of the wave — front. (10 Marks)
1of2
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Derive a relation connecting flow turning angle sh@ck‘ angle and free stream Mach number
for oblique shock waves. (10 Marks)
Air approaches a symmetrical wedge (8 = 15
strong and weak waves : =
i) Wave angle

ii) Pressure ratio

iii) Density ratio

iv) Temperature ratio. (10 Marks)
Write the Prandtl — Meyer, ﬁquatlon for oblique shock wave. (10 Marks)
Derive Rankine — Hugno%%%uatlon for oblique shock”"* . (10 Marks)

4

Explain small pertu atlon theory and also derive lmearlzed potential flow equation for

compresmble ﬂ@W. (10 Marks)
(10 Marks)
(10 Marks)
(10 Marks)

With the help of a neat sketch, explam closed 01rcu1t supers (10 Marks)

Explain the following with suitable sketch :

i) Mach — Zhender intetferometer e g

ii) Hot — wire anemometer. G, (10 Marks)
(10 Marks)
(10 Marks)

d
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