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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.

Bloom's Cognitive Levels of Learning (BCLL)

	Remember
	L1
	Apply
	L3
	Evaluate
	L5

	Understand
	L2
	Analyze
	L4
	Create
	L6








Part - A 




Max.Marks:20
Answer all QUESTIONS

	
	
	BCLL
	CO(s)
	Marks

	1
	A stirring device is turned uniformly 10000 revolutions with an average torque against the fluid of 1.275 N-m in one minute.  What is the work transfer and instantaneous power?
	L3
	CO1
	[2M]

	2
	Write the steady flow energy equation for a single stream entering and a single stream leaving a control volume and explain the various terms in it.
	L2
	CO2
	[2M]

	3
	Obtain the relation between the COP of refrigerator and COP of heat pump.
	L3
	CO3
	[2M]

	4
	What is principle of Increase of entropy?
	L1
	CO4
	[2M]

	5
	Define is latent heat of fusion.
	L1
	CO5
	[2M]

	6
	Draw T-s diagram of simple Rankine cycle.
	L1
	CO6
	[2M]

	7
	Differentiate Closed and Open systems.
	L3
	CO
	[2M]

	8
	What are causes of Irreversibility?
	L2
	CO
	[2M]

	9
	What is a critical state?
	L2
	CO
	[2M]

	10
	What are the components of gas turbine?
	L2
	CO
	[2M]








Part – B 




Max.Marks:50
ANSWER ANY FIVE QUESTIONS. EACH QUESTION CARRIES 10 MARKS.
	
	 
	
	BCLL
	CO(s)
	Marks

	11.
	a)
	An electric generator coupled to a windmill produces an average electrical power output of 5 kW.  The power is used to charge a storage battery.  Heat transfer from the battery to the surroundings occurs at a constant rate of 0.6 kW.  Determine the total amount of energy stored in the battery, in kJ, in 8 hour of operation.
	L5
	CO1
	[5M]

	
	b)
	Air is trapped in a piston-cylinder machine.  Initially P1 = 100 kPa, 
V1 = 2 X10-3.  The spring exerts no force on the piston in the initial position.  The atmospheric pressure is 100 kPa and the area of the piston is 0.018 m2.  The air expands slowly till its volume is V2 = 3 X 10-3m3  During the process, the spring exerts a force on the piston F = -kx, where k = 16.2 X 103 N/m.  Neglecting any friction between piston and cylinder wall, determine the final pressure of air and the work done by the air on the piston
	L5
	CO1
	[5M]

	
	
	
	
	
	

	12.
	a)
	A piston–cylinder device initially contains 0.4 m3 of air at 100 kPa and 80°C. The air is now compressed to 0.1 m3 in such a way that the temperature inside the cylinder remains constant. Determine the work done during this process.
	L4
	CO2
	[5M]

	
	b)
	Air is expanded in a polytropic process with n = 1.2 from 1 MPa and 400°C to 110 kPa in a piston–cylinder device. Determine the final temperature of the air.
	L5
	CO2
	[5M]

	
	
	
	
	
	

	13.
	a)
	The power output of an adiabatic steam turbine is 5 MW, and the inlet and the exit conditions of the steam are as indicated in Fig. 5–31.
 (i) Compare the magnitudes of Δh, Δke, and Δpe. (ii) Determine the work done per unit mass of the steam flowing through the turbine. 
(iii) Calculate the mass flow rate of the steam.
	L5
	CO3
	[5M]

	
	b)
	Explain carnot cycle with neat sketch.
	L2
	CO3
	[5M]

	
	
	
	
	
	

	14.
	a)
	A 0.04-m3 tank initially contains air at ambient conditions of 100 kPa and 22°C. Now, a 15-L tank containing liquid water at 85°C is placed into the tank without causing any air to escape. After some heat transfer from the water to the air and the surroundings, both the air and water are measured to be at 44°C. Determine (i) the amount of heat lost to the surroundings and (ii) the exergy destruction during this process.
	L3
	CO4
	[5M]

	
	b)
	An air compressor takes air in at the state of the

surroundings, 100 kPa, 300 K. The air exits at 400 kPa, 2000 C using 100 kW of power. Determine the minimum compressor work input.
	L3
	CO4
	[5M]

	
	
	
	
	
	

	15.
	a)
	Ten kilograms of water in a piston/cylinder arrangement exists as saturated liquid/vapor at 100 kPa, with a quality of 50%. The system is now heated so that the volume triples. The mass of the piston is such that a cylinder pressure of 200 kPa will float it, as in Fig. Find the final temperature and the heat transfer in the process.
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	L4
	CO5
	[5M]

	
	b)
	Explain T-s diagram of water with neat sketch.
	L2
	CO5
	[5M]

	
	
	
	
	
	

	16.
	a)
	Determine the efficiency of a Rankine cycle using steam as the working fluid in which the condenser pressure is 10 kPa. The boiler pressure is 2 MPa. The steam leaves the boiler as saturated vapor.
	L3
	CO6
	[5M]

	
	b)
	In an air-standard Brayton cycle the air enters the compressor at 0.1 MPa and 150 C. The pressure leaving the compressor is 1.0 MPa, and the maximum temperature in the cycle is 11000 C. Determine

i. The pressure and temperature at each point in the cycle.

ii. The compressor work, turbine work, and cycle efficiency.
	L5
	CO6
	[5M]

	
	
	
	
	
	

	17.
	a)
	Derive the expression for work done in quasi static process
	L4
	CO1
	[4M]

	
	b)
	What are universal and characteristic gas constants.
	L2
	CO2
	[3M]

	
	c)
	Differentiate Internal and external irreversibilities.
	L3
	CO3
	[3M]

	
	
	
	
	
	

	18.
	a)
	Derive expression for entropy change of an ideal gas in a reversible adiabatic process.
	L4
	CO4
	[4M]

	
	b)
	Draw P-T diagram for water and substances other than water and explain the reason for negative slope for fusion curve.
	L3
	CO5
	[3M]

	
	c)
	Derive expresion for COP of ideal VCRS.

	L4
	CO6
	[3M]
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