[image: image1.jpg]AUTONOMOU S





Sreenidhi Institute of Science and Technology

(An Autonomous Institution)
Code No: 7B306    





                 
      Date: 07-Oct-2021(FN)
B.Tech II-Year I- Semester External Examination, Sept/Oct-2021 (Supplementary)
THERMODYNAMICS (ME)

Time:
 3 Hours







                    Max.Marks:70


 
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.
	a)
	Describe the working principle of constant volume gas thermometer.
	L1
	CO1
	[7M]

	
	b)
	Derive an expression for displacement work done in an isentropic process.
	L3
	CO1
	[7M]

	
	
	
	
	
	

	2.
	a)
	Explain first law of thermodynamics applied to a thermodynamic process. 
	L2
	CO2
	[7M]

	
	b)
	An ideal gas is expanded at constant pressure of 2 bar, from an initial volume of 1m3 to a final volume of 2 m3. There is heat transfer of 600 kJ from the system to the surroundings during the expansion process. Find the change in internal energy of the system.
	L4
	CO2
	[7M]

	
	
	
	
	
	

	3.
	a)
	Derive Steady Flow Energy Equation
	L3
	CO3
	[7M]

	
	b)
	Explain the terms “Refrigerator” and “Heat Pump”. How is the performance of the above devices expressed? Explain in detail.
	L2
	CO3
	[7M]

	
	
	
	
	
	

	4.
	a)
	Define irreversibility. List various causes of irreversibility and explain in detail.
	L2
	CO4
	[7M]

	
	b)
	3 kg of water at 300C is mixed with 5 kg of water at 800C at constant pressure. Determine the entropy change for the universe. Take Cp for water as 4.2 kJ/Kg-K
	L5
	CO4
	[7M]

	
	
	
	
	
	

	5.
	a)
	Draw and explain P-V-T surface for water.
	L2
	CO5
	[7M]

	
	b)
	Steam initially at a pressure of 10 bar and with a dryness fraction of 0.9 is throttled to a final pressure of 1 bar. Find the change in entropy per kg of steam.
	L4
	CO5
	[7M]

	
	
	
	
	
	

	6.
	a)
	Explain the working of a vapor compression refrigeration system with the help of block diagram and p-h chart.
	L2
	CO6
	[7M]

	
	b)
	A gas turbine power plant works on Brayton cycle with a pressure ratio of 8. The intake conditions are 1 bar and 300 K. The maximum temperature of the cycle is 800 K. Find the specific work output and thermal efficiency of the cycle. Take Cp = 1 kJ/Kg-K
	L5
	CO6
	[7M]

	
	
	
	
	
	

	7.
	a)
	State and explain Zeroth Law of thermodynamics.
	L1
	CO1
	[5M]

	
	b)
	Derive an expression for work done in an isothermal process.
	L3
	CO2
	[5M]

	
	c)
	State and explain Kelvin-Plank statement of second law of thermodynamics.
	L2
	CO3
	[4M]

	
	
	
	
	
	

	8.
	a)
	Write the expression for equivalent gas constant for a mixture of ideal gases at a given pressure and temperature.
	L2
	CO4
	[5M]

	
	b)
	Explain the terms, critical point and triple point for a pure substance.
	L2
	CO5
	[5M]

	
	c)
	Sketch Rankine cycle on T-S and h-S diagrams indicating the processes.
	L1
	CO6
	[4M]
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