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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.








Part - A 



Max.Marks:25
Answer all QUESTIONS.
	1.
	How gas turbines are classified? Explain.
	[3M]

	2.
	What do you understand by thrust augmentation? 
	[3M]

	3.
	What is the difference between scram jet and pulse jet?
	[3M]

	4.
	What are the advantages of solid propellant rocket engines? 
	[3M]

	5.
	Define thrust power in rocket engines.
	[3M]

	6.
	Explain briefly plasma arc propulsion.
	[2M]

	7.
	Define propulsive efficiency. 
	[2M]

	8.
	State the fundamental difference between jet propulsion and rocket propulsion.
	[2M]

	9.
	Explain briefly nuclear rocket propulsion.
	[2M]

	10.
	What are the desirable requirements of liquid propellant for rockets? 
	[2M]











Part – B


   
 Max.Marks:50
ANSWER ANY FIVE QUESTIONS. EACH QUESTION CARRIES 10 MARKS.
	11.
	
	Air is drawn in a gas turbine unit at 170 C and 1.01 bar and the pressure ratio is 8:1. The compressor is driven by the H.P. turbine and the L.P. turbine drives a separate power shaft. The isentropic efficiencies of the compressor, and the  H.P. and L.P. turbine are 0.8, 0.85 and 0.83, respectively. Calculate the pressure of the gases entering the power turbine, the net power developed by the unit per kg/s of mass flow, the work ratio and the thermal efficiency of the unit. The maximum cycle temperature is 6500C. the temperature of the gases entering the power turbine are 6200C. For the compression process take cp = 1.005 kJ/kg K and γ = 1.4. For the combustion process and expansion process, take Cp = 1.15 kJ/kg K and γ = 1.333 Neglect the mass of fuel.
	[10M]

	
	
	
	

	12.
	
	Air enters at the rate of 15 kg/s into a compressor of jet aircraft travelling at 241 m/s. The air fuel ratio is 60:1 and the compression pressure ratio is 6:1. The calorific value of the fuel is 41820kJ/kg. When enthalpy changes for the nozzle is 200 kJ/kg and velocity coefficient is 0.97. Neglecting all losses. calculate the thrust, thrust power, propulsive power, propulsive efficiency, thermal efficiency and overall efficiency.
	[10M]

	
	
	
	

	13.
	
	A aircraft powered by a pulsejet engine is flying at 12 km altitude (p=18.75 Kpa, and T= 216.65K) at Mach 2. The engine parameters are given as : inlet area = 0.084 m2. Combustion chamber pressure development, P3/P2= 9.0, heating value of fuel = 43,000 kJ/kg, combustion efficiency = 0.96. Assuming ideal (no loss) flow through the intake, find: 

(i) The air mass flow rate     ii) Maximum Temp     (iii) fuel-air ratio  iv) Exit velocity 
	[10M]

	
	
	
	

	14.
	a)
	Explain the working of solid propellant with a neat sketch.
	[5M]

	
	b)
	Differentiate between Solid propellant and liquid propellant.
	[5M]

	
	
	
	

	15.
	a)
	Write a short notes on ablative cooling.
	[5M]

	
	b)
	Explain the cone type expansion nozzle with a neat sketch.
	[5M]

	
	
	
	

	16.
	a)
	What is the need for cryogenics in rocket engines?
	[5M]

	
	b)
	Describe the working of advanced propulsion systems.
	[5M]

	
	
	
	

	17.
	a)
	What are the applications of jet propulsions systems?
	[3M]

	
	b)
	Explain the working of a turbo jet engine with a neat sketch.
	[3M]

	
	c)
	Explain the working of a pulse jet engine with a neat sketch.
	[4M]

	
	
	
	

	18.
	a)
	Describe  the working of liquid propellant with a neat sketch.
	[4M]

	
	b)
	Explain the bell shaped nozzle with a neat diagram.
	[3M]

	
	c)
	Describe the working of plasma arc propulsion system.
	[3M]
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