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Part - A 

Max.Marks:20

Answer all QUESTIONS. EACH QUESTION CARRIES 2 MARKS.
	1
	
	What are practical limitations in the deployment of Carnot cycle in steam power plant operation?

	2
	
	Write the merits and demerits of water tube boiler?

	3
	
	Define nozzle efficiency and give its significance? 

	4
	
	1. Relate blade efficiency, nozzle efficiency and stage efficiency of a steam turbine? 

	5
	
	Differentiate between surface condensers and Jet condensers?

	6
	
	Is it true that rocket is independent of atmospheric air? Give reasons.

	7
	
	Is critical point shown on Mollier diagram? Justify your answer

	8
	
	What is the effect of blade friction on turbine performance?  

	9
	
	What is the effect of regeneration in gas power cycle on the work ratio and efficiency?

	10
	
	Differentiate between boiler mountings and accessories?


Part – B
Max.Marks:50

ANSWER ANY FIVE QUESTIONS. EACH QUESTION CARRIES 10 MARKS.
Note:- All sub-sections of a question must be answered at one place only

	1
	(a)
	For a Rankine cycle operating between boiler pressure of 60 bar and condenser pressure 0.06 bar, determine i) Thermal efficiency ii) Work ratio and iii) Specific steam consumption. The steam entering the turbine has a degree of superheat of 30oC. Isentropic efficiency of turbine is 85% and that of feed water pump is 90%.
	7M

	
	(b) 
	Represent the regenerative Rakine cycle on T-s palne
	3M

	2
	(a)
	Describe with a labeled sketch the working of Cochran boiler and briefly describe the mountings and accessories used
	8M

	
	(b)
	Mention the functions of  fusible plug
	2M

	3
	(a)
	Derive an expression for condition for maximum discharge through a nozzle
	6M

	
	(b)
	Steam is expanded in a set of nozzles from 10 bar and 200oC to 5 bar. What type of nozzle is it? Neglecting the initial velocity find the minimum area of the nozzle required to allow a flow of  3 kg/s for the above conditions. Assume that expansion of steam to be isentropic.


	4M

	4
	
	The outlet angle of the blade of a Parsons turbine is 20o and the axial velocity of flow of steam is 0.5 times the mean blade velocity. Draw the velocity diagram for a stage consisting of one fixed and one moving row of blades. The mean diameter is 710 mm. and speed of rotation is 3000 rpm. State the inlet angles of the blades, if the steam is to enter the blade channels without shock. If the blade height is 64 mm, the steam pressure is 5.5 bar and 0.96 dry, find the power developed in the stage.
	10M

	5
	(a)
	Classify surface condensers and with a neat sketch explain working of any one surface condenser 
	5M

	
	(b)
	In a gas turbine cycle the compressor is driven by the high pressure turbine. The exhaust from the high pressure turbine goes to a free low pressure turbine which runs the load. The air flow rate is 20 kg/s and minimum and maximum temperature is 300K and 1000K respectively. The compressor pressure ratio is 4. Calculate the pressure ratio of the low pressure turbine and the temperature of exhaust gases from the unit. Cp of air and gas is 1 kJ/kg K and ( = 1.4.  
	5M

	6
	(a)
	Explain the working principle of Turbo prop with a neat sketch.
	5M

	
	(b) 
	Write short note on solid and liquid propellant rocket engines .
	5M

	7
	(a)
	Differentiate between mountings  and   accessories of boiler? Explain any one accessories  with a neat sketch
	5M

	
	(b)
	A surface condenser is designed to handle 10,000 kg of steam per hour. The steam enters at 0.08 bar (abs) and 0.9 dryness and condensate leaves at the corresponding saturation temperature. The pressure is constant throughout the condenser.  Estimate the cooling water flow rate per hour, if the cooling water temperature rise is limited to 10oC.
	5m

	8
	(a)
	List the methods to improve the performance of gas turbines and draw the configuration diagram of open cycle gas turbine with inter-cooling?
	5M

	
	(b)
	How is axial thrust produced in steam turbines? What is its effect? List different methods to compensate axial thrust.
	5M
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