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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 5 OUT OF 8 QUESTIONS. EACH QUESTION CARRIES 14 MARKS.

Bloom's Cognitive Levels of Learning (BCLL)

	Remember
	L1
	Apply
	L3
	Evaluate
	L5

	Understand
	L2
	Analyze
	L4
	Create
	L6


	
	 
	
	BCLL
	CO(s)
	Marks

	1.
	
	Draw the T-s and h-s diagram of a Rankine cycle and obtain the expression for the efficiency of the cycle in terms of enthalpies.
	L3
	CO1
	[14M]

	
	
	
	
	
	

	2.
	
	The steam at 3 bar with 100 C superheat is passed through a convergent nozzle. The velocity of steam entering the nozzle is 91.5m/s. The back pressure is 1.5 bar. Assuming the nozzle efficiency of 90%, Determine the area of nozzle at throat. Maximum discharge through the nozzle is limited to 0.45kg/s.
	L4
	CO2
	[14M]

	
	
	
	
	
	

	3.
	
	In a simple impulse turbine the nozzle delivers 25 kg of steam per second. The nozzle angle is 150. The steam issue from the nozzle with a velocity of 900 m/sec. The steam blade velocity is 350 m/sec and the inlet and outlet angles of the blades are equal. Neglecting the friction, calculate 

i) blade angles   
ii) power developed.
	L5
	CO3
	[14M]

	
	
	
	
	
	

	4.
	a)
	Obtain the expression for the efficiency of a ideal Brayton cycle
	L3
	CO4
	[7M]

	
	b)
	Exhaust steam having a steam quality of 0.9 enters a surface condenser at an absolute pressure of 0.13bar and comes out as water at 450 C. The circulating water enters at 300C and leaves at 400C. Estimate the quantity of circulating water and condenser efficiency.
	L5
	CO4
	[7M]

	
	
	
	
	
	

	5.
	a)
	Explain the working of liquid propellent rocket engine
	L2
	CO5
	[5M]

	
	b)
	A jet propulsive engine moves with a speed of 200 m/s at an altitude where total pressure and total temperature at the inlet to compressor are 0.5 bar and 272K. Isentropic efficiency of compressor and turbine are 84% and 82% respectively. If the total pressure at the inlet of turbine are 3 bar and 1000K. Calculate the power required to run the compressor and power developed by turbine
	L4
	CO5
	[9M]

	
	
	
	
	
	

	6.
	
	Describe the following process with the help of T-s diagram in vapour compression refrigeration

i) Superheating at the compressor inlet

ii) Subcooling at the expansion valve inlet
	L3
	CO6
	[14M]

	
	
	
	
	
	

	7.
	a)
	With the help of a line diagram explain the working of a Benson high pressure boiler.
	L2
	CO1
	[5M]

	
	b)
	Derive an expression for efficiency of a nozzle.
	
	CO2
	[5M]

	
	c)
	Define compounding of steam turbine. Draw the pressure velocity variation for pressure compounded impulse turbine.
	L3
	CO3
	[4M]

	
	
	
	
	
	

	8.
	a)
	Explain the working of a surface condenser.
	L2
	CO4
	[5M]

	
	b)
	Explain the principle of Jet propulsion.
	L2
	CO5
	[5M]

	
	c)
	Write the factors considered for the selection of refrigerant for a system.
	L3
	CO6
	[4M]
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