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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.








Part - A 



Max.Marks:25
Answer all QUESTIONS.
	1.
	List various causes of irreversibility.





	[3M]

	2.
	Simplify SFEE to Nozzle and diffuser.





	[3M]

	3.
	Distinguish between Availability and Un Availability.    



	[3M]

	4.
	Sketch P-V-T Surface for Pure substance.




	[3M]

	5.
	State Avagadro’s laws of additive volumes.




	[3M]

	6.
	Draw Atkinson cycle on P-v & T-s plane and label the processes.

	[2M]

	7.
	Discuss different forms of energy transformation in thermodynamics.
	[2M]

	8.
	State third law of thermodynamics.





	[2M]

	9.
	Compare Ericson cycle with Sterling cycle.




	[2M]

	10.
	Convert      i) 45ºC ii) -25ºC into degree Fahrenheit.



	[2M]








Part – B



   
 Max.Marks:50
ANSWER ANY FIVE QUESTIONS. EACH QUESTION CARRIES 10 MARKS.
	11.
	a)
	Explain the term quasi static process with an example.
	[5M]

	
	b)
	Show that work is path function.                                       
	[5M]

	
	
	
	

	12.
	a)
	Describe the joules experiment and apply it to first law of thermodynamics.
	[4M]

	
	b)
	A constant volume gas thermometer containing helium gives a reading of gas pressure P of 1000 mm and 1360 mm of mercury at the ice point and steam point respectively. Express the gas thermometer centigrade temperature tC in terms of gas pressure. Also determine the atmospheric temperature if the thermometer registers 1050 mm of Hg when left standing in the atmosphere.
	[6M]

	
	
	
	

	13.
	a)
	A reversible heat engine delivers 0.6kW Power and rejects heat energy to a reservoir at 350K at the rate of 30kJ/min. Compute the efficiency of the engine and the temperature of the thermal reservoir supplying heat to the engine.
	[5M]

	
	b)
	The heat engine absorbs 1600kJ of heat from a heat source at 1500K temperature, while the environment temperature is 300K, Calculate availability and Unavailability of the system.
	[5M]

	
	
	
	

	14.
	a)
	Discuss the importance of steam calorimetry and explain its working with a sketch.
	[4M]

	
	b)
	Find the enthalpy, internal energy and entropy of 1 kg of steam at 12 bar when

i) Steam is dry saturated

ii) Steam is 0.5 dry 

iii) Steam is superheated to 3000C.Use steam tables and neglect volume of water.
	[6M]

	
	
	
	

	15.
	a)
	Ideal gas at a volume of 0.20m3, temperature of 700ºC and pressure of 22bar is expanded isothermally to 6 times the initial volume. It is then cooled to 300K at constant volume and then compressed back polytropically to its initial state. Determine the net work done and heat transfer during the cycle. Sketch the process on P-V Plane.
	[7M]

	
	b)
	Set up an expression for the partial pressure of a gas in the gaseous mixture in terms of mass and volume fraction.
	[3M]

	
	
	
	

	16.
	a)
	An Otto cycle takes in air at 1 bar and 30oC. The compression ratio is 8.5 to 1 and 2500kJ/kg of energy is released to air in each cycle. To what value must be the compression ratio be raised to increase the net work per cycle by 25%.
	[5M]

	
	b)
	With the help of P-v and t-s diagrams show that for the same maximum pressure and heat input 
(Diesel    (   (Dual  (   (Otto
	[5M]

	
	
	
	

	17.
	a)
	Distinguish between macroscopic and microscopic thermodynamics with few examples.                      
	[3M]

	
	b)
	Describe the working constant volume gas thermometer.                                                                                 
	[4M]

	
	c)
	 0.5m3 of air at 250ºC and 8 bar expands to 1 bar according to the law PV1.2=constant. Calculate change  in entropy.
	[3M]

	
	
	
	

	18.
	a)
	Sketch P-V-T surface of a pure substance and indicate all the zones. 
	[4M]

	
	b)
	Distinguish between throttling and free expansion.                               
	[3M]

	
	c)
	In a diesel cycle if compression ratio=15 and cut off ratio=2.25,(=1.4.find its air standard efficiency.
	[3M]


-- 00 -- 00 –
H.T No





Regulations:


A15











PAGE  
Page 1 of 2

