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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.

Bloom's Cognitive Levels of Learning (BCLL)

	Remember
	L1
	Apply
	L3
	Evaluate
	L5

	Understand
	L2
	Analyze
	L4
	Create
	L6








Part - A 




Max.Marks:20
Answer all QUESTIONS

	
	
	BCLL
	CO(s)
	Marks

	1
	Draw the P-V diagram of modified Rankine cycle.
	L1
	CO1
	[2M]

	2
	What is the purpose of boiler mountings?
	L2
	CO2
	[2M]

	3
	What are the different types of nozzles and their applications?
	L1
	CO3
	[2M]

	4
	Define the term degree of reaction used in reaction turbine.
	L2
	CO4
	[2M]

	5
	What is the effect of air leakage in to the condensers?
	L1
	CO5
	[2M]

	6
	Define thrust power of jet engine.
	L1
	CO6
	[2M]

	7
	What is work ratio?
	L2
	CO1
	[2M]

	8
	What is the purpose of compounding of Turbines?
	L2
	CO4
	[2M]

	9
	What s reheating of gas turbine?
	L1
	CO5
	[2M]

	10
	Define propulsive efficiency of a jet propulsion system.

	L1
	CO6
	[2M]








Part – B 




Max.Marks:50
ANSWER ANY FIVE QUESTIONS. EACH QUESTION CARRIES 10 MARKS.
	
	 
	
	BCLL
	CO(s)
	Marks

	11.
	
	Steam at a pressure of 15bar and 2500C is expanded through a turbine at  first to a pressure of 4bar and it is reheated at constant pressure to initial temperature of 2500C and is finally expanded to 0.1 bar. Estimate the work done, Heat supplied and Thermal efficiency.
	L4
	CO1
	[10M]

	
	
	
	
	
	

	12.
	a)
	Explain the working of Benson Boiler with a neat sketch.
	L4
	CO2
	[5M]

	
	b)
	Write the advantages of high pressure boilers.
	L2
	CO2
	[5M]

	
	
	
	
	
	

	13.
	
	Steam enters a convergent –divergent nozzle at 20 bar and 4000C with a negligible velocity and mass flow rate of 2.5 kg/s and it exists at a pressure of 0.3bar. The flow is isentropic between the nozzle entrance and the throat and overall efficiency is 93 percent. 

Determine 
i) Throat  
 ii) Exit areas.


	L2
	CO3
	[10M]

	
	
	
	
	
	

	14.
	
	A simple impulse turbine has a wheel of 300 cm diameter ( Mean ) and runs at 1200 r.p.m . The nozzles are inclined at 200 to the plane of wheels exit velocity of steam from the nozzles is 850 m/sec. The loss of velocity in the blades is 10% and the inlet and outlet angles of the blades are equal.

Determine :

      i) The blade angles

ii) The absolute exit velocity of a steam from the baldes

iii) Blade efficiency
	L3
	CO4
	[10M]

	
	
	
	
	
	

	15.
	
	A simple gas turbine takes air at 1.01 bar and 15.5oC and compress it through a pressure ratio of 5:1, the adiabatic efficiency of compression being 85%. The gases enter the turbine at a temperature of 540oC and expand to 1.01 bar, the turbine efficiency being 80%. Estimate the flow of air and gases in kg /s for a net power of 1500 kW. Specific heat at constant pressure for both air and combustion gases is 1.047 kJ/kg and specific heat ratio is 1.40. Neglect additional mass flow due to fuel.
	L3
	CO5
	[10M]

	
	
	
	
	
	

	16.
	
	A turbo jet engine consumes air at the rate of 60.2 kg/s when flying at a speed of 1000 km/h. calculate

 i). Exit velocity of the jet when the enthalpy change for the nozzle is 230kJ/kg and velocity coefficient is 0.96

ii). Fuel flow rate in kg/s when the air-fuel ratio is 70:1.

iii) thrust.

iv) propulsive efficiency

v) overall efficiency
	L4
	CO6
	[10M]

	
	
	
	
	
	

	17.
	a)
	What are the methods to improve the efficiency of Rankine cycle
	L2
	CO1
	[4M]

	
	b)
	List the Boiler accessories.
	L3
	CO2
	[3M]

	
	c)
	Derive the expression for the exit velocity of fluid from the steam nozzle
	L2
	CO3
	[3M]

	
	
	
	
	
	

	18.
	a)
	Give the classification of steam turbines
	L2
	CO4
	[4M]

	
	b)
	Give the comparison between jet condensers and surface condensers
	L2
	CO5
	[3M]

	
	c)
	What are the advantages of ram jet engine
	L2
	CO6
	[3M]
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