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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 15 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.
	
	A stem power station uses the following cycle

Steam at boiler outlet   150 bar, 5500 C 

Reheat at 40 bar to 5500 C 

Condenser at 0.1bar

Assuming ideal process, find the quality at turbine exhaust, cycle efficiency
	L3
	CO1
	[15M]

	
	
	
	
	
	

	2.
	a)
	Sketch and describe the working of Cochran boiler. 
	L2
	CO2
	[8M]

	
	b)
	Determine the quantity of air required per kg of coal burnt in a boiler fitted with 32 meters high stack. Draught produced is 18.5 mm of water column when the temperature of the flue gases in the chimney is 3700C and  that  of the  boiler  house  is 300 C. 
	L4
	CO2
	[7M]

	
	
	
	
	
	

	3.
	a)
	What is the effect of friction on the flow through a steam nozzle? Explain with the help of h-s and T-s diagrams?

	L2
	CO3
	[8M]

	
	b)
	Dry and saturated steam enters a nozzle at a pressure of 11 bar and velocity 80 m/sec. The discharge pressure is 5 bar and discharge velocity is 500 m/sec. The quantity of steam flowing is 2kg/sec and the heat loss from the nozzle is 8 kJ/sec. Determine the enthalpy drop and final dryness fraction of steam.
	L4
	CO3
	[7M]

	
	
	
	
	
	

	4.
	
	A simple impulse turbine has a mean blade speed of 200 m/sec. The nozzles are inclined at 200 to the plane of rotation of the blades. The steam velocity from nozzles is 600 m/sec. The turbine uses 3500 kg/h of steam. The absolute velocity at exit is along the axis of rotation. Determine 

(i) The inlet and exit angles of the blades

(ii) The power output of the turbine

(iii) The diagram efficiency

(iv) The axial thrust (per kg of steam per second)

Assume inlet and outlet angles  to be  equal  
	L3
	CO4
	[15M]

	
	
	
	
	
	

	5.
	a)
	Explain the working of Low level and high level jet condensers of counter flow type.
	L2
	CO5
	[8M]

	
	b)
	Steam enters a condenser at 360 C and with barometer reading 760 mm of Hg. If the vacuum is 695 mm of Hg is produced.  Find the vacuum efficiency.
	L2
	CO5
	[7M]

	
	
	
	
	
	

	6.
	a)
	Explain simple open cycle gas turbine and obtain expression for air standard efficiency of Brayton cycle. 
	L2
	CO6
	[8M]

	
	b)
	Explain the working of Ramjet engine with a neat sketch. 
	L2
	CO6
	[7M]

	
	
	
	
	
	

	7.
	a)
	Explain the working of the reheat Rankine cycle with T-s and h-s planes. 
	L2
	CO1
	[8M]

	
	b)
	Compare water tube boiler with fire tube boiler. 
	L3
	CO2
	[7M]

	
	
	
	
	
	

	8.
	a)
	Explain with the help of neat sketch a single stage impulse turbine. Also explain the pressure and velocity variations along the axial direction 
	L2
	CO4
	[7M]

	
	b)
	Define the flowing terms in case of condensers

(i) Vacuum efficiency 
(ii) Condenser efficiency 
	L1
	CO5
	[8M]
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