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Question 1

(a) Airis flowing through a duct and a normal wave is formed at a cross-section at which the Mach
number is 2.0. If the upstream pressure and temperature are 105 bar and 15 °C, respectively,
find the Mach number, pressure and temperature immediately downstream of the shock waves.
Takey = 1.4 (4 Marks)

(b) Calculate the maximum mass flow possible through a frictionless, heat-insulated, convergent
nozzle if the entry or stagnation conditions are 5 bar and 15 °C and the throat area is 6.5 cm?.
Also calculate the temperature of the air at the throat. Take Cp =100 K/ kg™* K~ (4 Marks)

(¢) Show that for maximum discharge from a reservoir through a convergent-divergent duct, the

N P X . .
throat velocity is 7 = (%) , Where P, is the throat pressure, p, is the throat density
&

i (5 Marks)
(d) How do the temperature and the pressure at the stagnation point in isentropic flow compare
with reservoir conditions? (2 Marks)
Question 2
(a) Write short note on the following:
(i) Under-expanded nozzle (ii) Over-expanded nozzle (iii) Oblique shock wave
(iv)  Normal shock wave (4 Marks)

(b) At a point upstream of the throat of a converging-diverging nozzle, the properties are V; =
190m/s, T; = 305 K and P; = 120 kPa. If the exit flow is supersonic, Compute, from
isentropic theory, mass flow rate and inlet area. The throat area is 35 cm?, (4 Marks)

(c) Air flows along a circular pipe with a diameter d of 50 mm. Assuming that conditions are

adiabatic and that the Mach number at the entrance to the pipe is 0.2, calculate the distance
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