	
	
	
	
	
	
	
	
	
	
	
	


                                                                        Roll No:

MODEL EXAM
Third Semester
Mechanical Engineering 
ME3391 Engineering Thermodynamics
Date: 23.12.2023                       
             


                       Session    : FN  
Time: 3Hrs                                                                                                                 Maximum:  100 marks
Answer ALL Questions
PART - A (10 X 2 = 20 marks)
	Q.NO
	Questions
	Marks
	CO
	BL
	PO

	1
	 Define Path function.
	2
	CO1
	L1
	1

	2
	Explain homogeneous and heterogeneous system.
	2
	CO1
	L2
	1

	3
	Define Heat pump.
	2
	CO2
	L1
	1

	4
	Define Heat engine.
	2
	CO2
	L1
	1

	5
	Define irreversibility.
	2
	CO3
	L1
	1

	6
	List the causes on entropy increase.
	2
	CO3
	L1
	1

	7
	 Difference between saturated fluid and compressed fluid.
	2
	CO4
	L4
	1

	8
	Explain the change of phase of water in T-v diagram.
	2
	CO4
	L2
	1

	9
	Define sensible heat of water.
	2
	CO5
	L1
	1

	10
	Define the term “super heat enthalpy’’.
	2
	CO5
	L1
	1


PART- B (5 X 13 = 65 marks)
	Q.NO
	Questions
	Marks
	CO
	BL
	PO

	11. 
	(a). A centrifugal pump delivers 2750 kg of water per minute from initial pressure of 0.8 bar absolute to a final pressure of 2.8 bar absolute. The suction is 2 m below and the delivery is 5 m above the centre of pump. If the suction and delivery pipes are of 15 cm and 1.0 cm diameter respectively, make calculation for power required to run the pump.
	13
	CO1
	L5
	1

	
	Or
	
	
	
	

	
	(b). Derive the equation for the work done, change in internal energy, and heat transferred for the following process (i) Isobaric, (ii) Isochoric, (iii) Isothermal (iv) Isentropic and (v) Polytropic.
	13
	CO1
	L2
	1

	12.
	(a). 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.
	13
	CO2
	L5
	1

	
	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.


	13
	CO2
	L5
	1

	13.
	(a). 5 m3 of air at 2 bar, 27o C is compressed up to 6 bar pressure following pv1.3 = constant. It is subsequently expanded adiabatically to 2 bar. Considering the two processes to be reversible, determine the network, net heat transfer, and change in entropy. Also plot the processes on T-S and P-V diagrams.
	13
	CO3
	L5
	1

	
	Or
	
	
	
	

	
	(b). In a Carnot heat engine 50g of air acts as the working substance. The peak cycle temperature is 930 K and the maximum pressure is 8.4x 103 kPa. The heat addition per cycle is 4.2 kJ. Determine the maximum cylinder volume if the minimum temperature during the cycle is 315 K.
	13
	CO3
	L5
	1

	14
	(a). 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.

	13
	CO4
	L5
	1

	
	Or
	
	
	
	

	
	(b). Steam at a pressure of 15bar and 2500 C expands according to the law pV1.25=C to a pressure of 1.5 bar. Evaluate the final conditions, work done, heat transfer and change in entropy. The mass of the system is 0.8kg.

	13
	CO4
	L2
	1

	15
	(a). Explain joule –Kelvin effect. What is inversion temperature?

	13
	CO5
	L2
	1

	
	Or
	
	
	
	

	
	(b). Derive Maxwell’s equations and write down the first and second law Tds equations
	13
	CO5
	L2
	1


PART- C (1 X 15 = 15 marks)
	Q.NO
	Questions
	Marks
	CO
	BL
	PO

	16.
	(a). Derive the clausis-clapey Equation.

	15
	CO5
	L2
	1

	
	Or
	
	
	
	

	
	(b). Explain the work done and heat transfer in Non-flow process with neat sketch.
	15
	CO4
	L2
	1


	BT LEVEL
	CO1
	CO2
	CO3
	CO4
	CO5
	% 

	Remember
	Q. Nos
	1
	3,4
	5,6
	
	9,10
	7.8

	
	Marks
	02
	04
	04
	
	04
	

	Understand
	Q. Nos
	2,11 (b)
	
	
	8,14 (b), 16 (b)
	15 (a),

15 (b),16 (a)
	47.76

	
	Marks
	15
	
	
	30
	41
	

	Apply
	Q. Nos
	
	
	
	
	
	

	
	Marks
	
	
	
	
	
	

	Analyze


	Q. Nos
	
	
	
	7
	
	

	
	Marks
	
	
	
	02
	
	1.11

	Evaluate
	Q. Nos
	11 (a)
	12 (a), 12 (b)
	13 (a),13 (b)
	14 (a)
	
	

	
	Marks
	13
	26
	26
	13
	
	43.33

	Total
	30
	30
	30
	45
	45
	100
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