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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.
	
	In a single heater regenerating heater the steam enters the turbine at 30 bar & 4000C and the exhaust pressure is 0.1 bar. The feed water heater is direct contact type it operates at 5 bar. Find i) Efficiency & steam rate of cycle. ii) Increase in mean temperature of heat addition, efficiency and steam rate as compared to rankine cycle without regenerate (pump work may be neglected)
	L4
	CO1
	[14M]

	
	
	
	
	
	

	2.
	a)
	Explain with h-s diagram, the effect of friction during the flow of steam through the nozzle.
	L3
	CO2
	[5M]

	
	b)
	Dry saturated steam at a pressure of 10 bar is expanded in a nozzle to a pressure of 0.7 bar, with the help of mollier diagram. Find the velocity of the steam leaving the nozzle, if the nozzle efficiency is 85%.
	L4
	CO2
	[9M]

	
	
	
	
	
	

	3.
	
	A Single stage impulse turbine develops 132.4 kW at a blade speed of 175 m/sec using 2 kg of steam per second. Steam leaves the nozzle at 400 m/s. Velocity coefficient of blade is 0.9. Steam leaves the blade axially. Determine the 1) Nozzle angle   2) Blade angle at the entry   3) Blade angle at the exit. Assuming no shock.
	L5 
	CO3
	[14M]

	
	
	
	
	
	

	4.
	
	A gas turbine plant works between the temperature limits of 300K and 1000K, and pressure 1bar and 16bar. The compression is carried out in 2 stages with perfect intercooling. Calculate the net power of the plant per kg of air circulation. Take Cp=1kJ/kg.K and γ=1.4 for air.
	L4
	CO4
	[14M]

	
	
	
	
	
	

	5.
	a)
	Explain the working of turbo jet engine with neat sketch?
	L3
	CO5
	[7M]

	
	b)
	The diameter of the aircraft propeller is 3.8m. The speed ratio is 0.8 at a flight speed of 460 kmph. If the ambient condition of air at the flight altitude are T= 255 K and P= 0.55 bar, determine propulsive efficiency, thrust and thrust power.
	L4
	CO5
	[7M]

	
	
	
	
	
	

	6.
	
	In an ammonia vapour compression system, the pressure in the evaporator is 2 bar. Ammonia at exit is 0.85 dry and at entry its dryness fraction is 0.19. During compression the workdone per kg of ammonia at exit is 150 kJ. Calculate the C.O.P and the volume of vapour entering the compressor per minute, if the rate of ammonia circulation is 4.5 kg/min. The latent heat of specific volume at 2 bar are 1325 kJ/kg and 0.58 m3/kg respectively. If the liquid enthalpy is 90 kj/kg. 
	L5
	CO6
	[14M]

	
	
	
	
	
	

	7.
	a)
	Write the advantages of superheated steam.
	L2
	CO1
	[5M]

	
	b)
	Explain super saturated flow in steam nozzles.
	L2
	CO2
	[5M]

	
	c)
	Differentiate between impulse and reaction turbine?
	L2
	CO3
	[4M]

	
	
	
	
	
	

	8.
	a)
	With a neat sketch explain the working of ejector condenser.
	L3
	CO4
	[5M]


	
	b)
	Differentiate between solid and liquid propellant rocket engines.
	L3
	CO5
	[5M]

	
	c)
	Define:

 i) DBT  
ii) Relative humidity
	L1
	CO6
	[4M]
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