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B.E. / B.TECH. DEGREE EXAMINATIONS, DEC 2019 

Sixth Semester 
ME16604 – GAS DYNAMICS AND JET PROPULSION 

(Mechanical Engineering) (Regulation 2016) 
Time: Three Hours                                                                                         Maximum : 100 Marks 

(Use of approved gas table is permitted) 
Answer ALL questions 

PART A - (10 X 2 = 20 Marks) 
  CO RBT 
1. State assumptions used for isotropic flow. 1 U 
2. Differentiate compressible and incompressible flow. 1 R 
3. Write the practical examples for Fanno flow. 2 U 
4. Define friction factor. 2 U 
5. Define strength of the shock. 3 U 
6. Differentiate between Normal and oblique shock. 3 R 
7. Distinguish between air breathing engine and rocket engine. 4 R 
8. What is after burning in turbojet engine? 4 R 
9. What is mono propellant? Give examples. 5 R 
10. Name few solid propellants. 5 U 

PART B - (5 X16 = 80 Marks) 
11. (a) (i) Derive an expression for Acoustic velocity in terms of 

temperature of a fluid. 
(8) 1 U 

  (ii) Explain clearly Mach angle, Mach cone. What is the 
significance of the zone of silence and zone of action?    

(8) 1 R 

(OR) 
 (b) A supersonic nozzle expands air from p0 = 25 bar and T0 = 1050 K to 

an exit pressure of 4.35 bar, the exit area of the nozzle is 100 cm2 
determine (a) throat area(b) pressure and temperature at the throat(c) 
exit temperature(d) exit velocity. 

(16) 1 AP 

 
12. (a) The friction factor for a 25 mm diameter 11.5 m long pipe is 0.004. 

The condition of air at entry pressure 2 bar, temperature 301K and 
Mach number 0.25. Determine the mass flow rate, pressure, 
temperature, velocity and the Mach number at exit and stagnation 
pressure loss.  

(16) 2 AP 

(OR) 
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 (b) The data for a combustion chamber employing a hydrocarbon fuel is 
given below: entry: gas velocity = 152 m/s, pressure = 4 bar, 
temperature = 400 K, Exit Mach number = 0.8, Take γ = 1.3,                
Cp = 2.144 kJ/kgK for the products of combustion. Calorific value of 
the fuel burnt = 43 MJ/kg. Determine (a) entry Mach number               
(b) Pressure, temperature and velocity of the gas at exit (c) stagnation 
pressure loss and (d) Air- fuel ratio (e) Maximum attainable 
temperature and Maximum heat transfer. 

(16) 2 AP 

 
13. (a) A Converging Diverging nozzle has an exit area to throat area ratio 2. 

Air enters the nozzle with stagnation pressure of 7 bar and stagnation 
temperature is 95ºC. If a normal shock stands exactly at the exit plane 
of the nozzle. Determine the pressure, temperature and stagnation 
pressure just downstream the normal shock. 

(16) 3 AP 

(OR) 
 (b) Air approaches a symmetrical wedge (δ =15º) at a Mach number of 2. 

Determine for strong and weak waves (i) wave angle, (ii) Pressure 
ratio (iii) Density ratio (iv) Temperature ratio (v) Downstream Mach 
number. 

(16) 3 AP 

 
14. (a) (i) Differentiate turbo jet and Ramjet engine. (8) 4 R 
  (ii) Explain the principle of operation of a turbo prop engine and 

state its advantages and disadvantages. 
(8) 4 R 

(OR) 
 (b) A turbojet aircraft flies at 875 kmph at an attitude of 10000 m above 

mean level. Calculate air flow rate through the engine, thrust, specific 
thrust, specific impulse, thrust power and TSFC from the following 
data,: diameter of the air inlet section = 0.75 m, diameter of the jet 
pipe at exit = 0.5 m, velocity of the gases at the exit of the jet              
pipe = 500 m/s, pressure at the exit of the jet pipe = 0.30 bar, air fuel            
ratio = 40. 

(16) 4 AP 

 
15. (a) A rocket engine has the following data: Propellant flow rate = 5kg/s, 

Nozzle exit diameter = 9cm, Nozzle exit pressure = 1.2 bar, Ambient 
pressure = 1.103 bar, thrust chamber pressure = 22 bar, thrust = 7.2 
kN. Determine the effective jet velocity, actual jet velocity, specific 
impulse and the specific propellant consumption. 

(16) 5 AN 

(OR) 
 (b) (i) Explain with neat diagram solid propellant rocket.  (8) 5 R 
  (ii) Write the properties of solid propellants (8) 5 R 

 


