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Note:    a)  No additional answer sheets will be provided.

          

b)  All sub-parts of a question must be answered at one place only, otherwise it will not be valued.

          

c)  Missing data can be assumed suitably.

ANSWER ANY FIVE QUESTIONS. EACH QUESTION CARRIES 15 MARKS.
	1.
	a)
	Classify jet propulsion engines and distinguish between atmospheric jet engines and rockets.
	[8M]

	
	b)
	State the two laws on which propulsion of a vehicle through a fluid medium is based.
	[7M]

	
	
	
	

	2.
	a)
	A jet propulsion unit with turbojet engine flies at a speed of 1,000 km/hr. It has an exit jet velocity of 600 m/sec and it consumes 32 kg of air per second. Find: 

  (i) the thrust,


 (ii) the thrust power,
 (iii) the propulsive power, and       (iv) the propulsive efficiency
	[8M]

	
	b)
	What is the role of a diffuser in a turbojet engine? Name jet engine in which the compression is fully dependent on ram effect.
	[7M]

	
	
	
	

	3.
	a)
	Draw a schematic diagram of a ramjet engine and label all components.
	[8M]

	
	b)
	What are the advantages and disadvantages of ram jet engines?
	[7M]

	
	
	
	

	4.
	a)
	What are rocket motors and state the advantages and disadvantages of rocket motors?
	[8M]

	
	b)
	Derive an equation relating the mass ratio MR and the propellant mass fraction.
	[7M]

	
	
	
	

	5.
	a)
	The following data are given for an optimum rocket:

Average molecular mass = 24 kg/kg-mol,

Chamber pressure = 2.533MPa,

External pressure = 0.090 MPa,

Chamber temperature = 2900 K,

Throat area = 0.00050 m2,

Specific heat ratio = 1.30,

Determine (i) throat velocity;      (ii) specific volume at throat; 

      (iii) propellant flow and specific impulse;      (iv) thrust
	[8M]

	
	b)
	For an ideal rocket with a characteristic velocity c* = 1500 m/sec, a nozzle throat diameter of 18 cm, a thrust coefficient of 1.38, and a mass flow rate of 40 kg/sec, compute the chamber pressure, the thrust, and the specific impulse.
	[7M]

	
	
	
	

	6.
	a)
	What are the Typical personnel and plant security or safety provisions in a modern test facility include?
	[8M]

	
	b)
	Determine the flight characteristics of an electrical propulsion rocket for raising a low satellite orbit. Data given Is= 2000 sec, F= 0.20 N, Duration = 4 weeks = 2.42 x 106 sec, Payload mass = I 00 kg, a= 100 W/kg, ɳ1 = 0.5
	[7M]

	
	
	
	

	7.
	a)
	Compare the various types of jet propulsion systems as to their specific fuel consumption, best speed range and relative weight.
	[8M]

	
	b)
	List the types of atmospheric jet engines. Explain How they differ from each other.
	[7M]

	
	
	
	

	8.
	a)
	Sketch the variations in pressure, temperature and velocity of the working medium while it passes through the turbojet engine
	[8M]

	
	b)
	Explain with the help of a neat sketch the working of a turbojet engine.
	[7M]
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