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CIA TEST - I
Third Semester
Mechanical Engineering 
ME3391 Engineering Thermodynamics
Date:   06.11.2023         
             




            Session    :  FN
Time:   1.30 Hrs                                                                                                          Maximum:  50 marks
Answer ALL Questions
PART - A (7 X 2 = 14 marks)
	Q.NO
	Questions
	Marks
	CO
	BL
	PO

	1
	State the Kelvin – Planck statement of second law of thermodynamics.
	2
	CO2
	1
	2

	2
	Write the expression for COP of a Heat pump and a Refrigerator.
	2
	CO2
	1
	2

	3
	Define the terms source, sink and heat reservoir.
	2
	CO2
	1
	2

	4
	Give the Corollaries of Carnot theorem.
	2
	CO2
	2
	1

	5
	Write about pure substance
	2
	CO4
	2
	2

	6
	Define the terms ‘Boiling point’ and ‘Melting point’.
	2
	CO4
	1
	1

	7
	Define the term “Super heat enthalpy”.
	2
	CO4
	1
	1


PART- B (3 X 12 = 36 marks)
	Q.NO
	Questions
	Marks
	CO
	BL
	PO

	11. 
	(a). Two Carnot engines A and B are operated in series. The first one (A) receives heat at 550 K and rejects heat to a reservoir at temperature T. The second engine (B) receives the heat rejected by the first engine and in turn rejects to a heat reservoir at 350K. Calculate the intermediate temperatures T in K between two heat engines for the following cases
	12
	CO2
	3
	2

	
	Or
	
	
	
	

	
	(b). A heat pump working on the Carnot cycle takes in heat from a reservoir at 323 K and delivers heat to a reservoir at . A heat engine is driven by a source at 1173 K and rejects heat to a reservoir at 333 K. The reversible heat engine, in addition to driving the heat pump, also drives a machine that absorbs 30 kW. If the heat pump extracts 17 kJ/s from the 323 K reservoir, determine (1) the rate of heat supply from the 1173 K source, and (2) the rate of heat rejection to the 333 K sink.

	12
	CO2
	5
	1

	12.
	(a). A Carnot heat engine receives heat from a reservoir at 1173 K at a rate of 800kJ/min and rejects the waste heat to the ambient air at 300 K. The entire work output of the heat engine is used to drive a refrigerator that removes heat from the refrigerated space at 268 K and transfers it to the same ambient air at 300 K. Determine the maximum rate of heat removal from the refrigerated space and the total rate of heat rejection to the ambient air.
	12
	CO2
	3
	2

	
	Or
	
	
	
	

	
	(b). A heat engine operating between two reservoirs at 100 K and 300 K is used to drive heat pump which extracts heat from the reservoir at 300 K at a rate twice that at which engine rejects heat to it. If the efficiency of the engine is 40% of the maximum possible and the co-efficient of performance of the heat pump is 50% of the maximum possible, make calculations for the temperature of the reservoir to which the heat pump rejects heat. Also work out the rate of heat rejection from the heat pump if the rate of supply of heat to the engine is 50 kW.

	12
	CO2
	3
	2

	13.
	(a).Explain the work done and heat transfer in Non-flow process with neat sketch.
	12
	CO4
	1
	2

	
	Or
	
	
	
	

	
	(b). A vessel of volume 0.04m3 contains a mixture of saturated water and steam at a temperature of 2500 C. The mass of the liquid present is 9 kg. Find the pressure, mass, specific volume, enthalpy, entropy and internal energy.
	12
	C04
	5
	2


	BT LEVEL
	CO2
	CO4
	% 

	Remember
	Q. Nos
	1,2,3

	6,7, 13 (a)

	26

	
	Marks
	06
	16
	

	Understand
	Q. Nos
	4
	5
	4.15

	
	Marks
	02
	02
	

	Apply
	Q.Nos
	11 (a), 12 (a),
12 (b)
	
	41.86

	
	Marks
	36
	
	

	Analyze
	Q. Nos
	-
	-
	-

	
	Marks
	-
	-
	

	Evaluate
	Q. Nos
	11 (b)
	13 (b)
	28

	
	Marks
	12
	12
	

	Total
	56
	30
	100
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