	
	
	
	
	
	
	
	
	
	
	
	


                                                                        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
	Distinguish between Open and Closed systems.
	2
	CO1
	L4
	1

	2
	State Zeroth law and First law of thermodynamics.
	2
	CO1
	L1
	1

	3
	State the Kelvin–Planck statement of second law of thermodynamics.
	2
	CO2
	L1
	1

	4
	State Clausius statement of Second law of Thermodynamics.
	2
	CO2
	L1
	1

	5
	What is the principle of increase in entropy?
	2
	CO3
	L1
	1

	6
	What is Helmholtz free energy function?
	2
	CO3
	L1
	1

	7
	Draw a P-T (pressure-temperature) diagram for a pure substance.
	2
	CO4
	L2
	1

	8
	Difference between ‘flow process’ and ‘non-flow process’.
	2
	CO4
	L4
	1

	9
	What is Maxwell equation?
	2
	CO5
	L1
	1

	10
	Write down two Tds relations.
	2
	CO5
	L2
	1


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

	11. 
	(a). 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
	CO1
	L5
	1

	
	Or
	
	
	
	

	
	(b). A reciprocating air compressor takes in 2 m3 /min air at 0.11 MPa, 293 K which it delivers at 1.5 MPa, 384 K to an after cooler where the air is cooled at constant pressure to 298 K. The power absorbed by the compressor is 4.15 kW. Determine the heat transfer in (i) the compressor (ii) the cooler. State your assumptions.
	13
	CO1
	L5
	1

	12.
	(a). A reversible engine operates between a source at 972ºC and two sinks, one at 127ºC and another at 27ºC. The energy rejected is same at both the sinks. What is the ratio of heat supplied to the heat rejected? Also calculate the efficiency.
	13
	CO2
	L5
	1

	
	Or
	
	
	
	

	
	(b). An engine is supplied with 1120 kJ/s of heat. The source and sink temperature are maintained at 560 K and 280 K. Determine whether the following cases represent the reversible, irreversible or impossible heat engines. 

(1) 900 kW of heat rejected 

(2) 560 kW of heat rejected

(3) 108 kW of heat rejected
	13
	CO2
	L5
	1

	13.
	(a). In a closed system air is at a pressure of 1 bar, temperature of 300 K and volume of 0.025 m3 . The system executes the following processes during the completion of thermodynamic cycle: 1-2; constant volume heat addition till pressure reaches 3.8 bar, 2- 3; constant pressure cooling of air, 3-1; isothermal heating to initial state. Determine the change in entropy in each process. Take Cv = 0.718 kJ / kg K, R=287 J/kgK.
	13
	CO3
	L5
	1

	
	Or
	
	
	
	

	
	(b). A reversible heat pump is used to maintain a temperature of 0o C in a refrigerator when it rejects the heat to the surroundings at 25o C. If the heat removal rate from the refrigerator is 1440 kJ / min, determine the C.O.P. of the machine and work input required.
	13
	CO3
	L5
	1

	14
	(a). Two streams of steam, one at 2 MPa, 3000 C and the other at 2 MPa, 4000 C, mix in a steady flow adiabatic process. The rates of flow of the two streams are 3 kg/min and 2 kg/min respectively. Evaluate the final temperature of the emerging steam, if there is no pressure drop due to the mixing process. What would be the rate of increase in the entropy of the universe? This steam with negligible velocity now expands adiabatically in a nozzle to a pressure of 1 kPa. Determine the exit velocity of the stream and exit area of the nozzle.


	13
	CO4
	L5
	1

	
	Or
	
	
	
	

	
	(b).A rigid tank of 0.03m3 capacity contains wet vapour at 80 KPa. If the wet vapour mass is 12kg, calculate the heat added and the quality of the mixture when the pressure inside the tank reaches 7 Mpa.


	13
	CO4
	L5
	1

	15
	(a). Derive Tds equation when
i) T and V independent

      ii)  T and P independent

iii) P and V independent

	13
	CO5
	L2
	1

	
	Or
	
	
	
	

	
	(b). Derive Maxwell relations and explain their importance in thermodynamics.
	13
	CO5
	L2
	1


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

	16.
	(a). Derive the Vander waal’s equation. 
	15
	CO5
	L2
	1

	
	Or
	
	
	
	

	
	(b). In steam generator compressed water at 10 MPa, 300 C enters a 30 mm diameter tube at the rate of 3 litres /sec. Steam at 9 MPa and 4000C exit the tube. Find the rate of heat transfer.


	15
	CO4
	L5
	1


	BT LEVEL
	CO1
	CO2
	CO3
	CO4
	CO5
	% 

	Remember
	Q. Nos
	2
	3,4
	5,6
	
	9
	6.66

	
	Marks
	02
	04
	04
	
	02
	

	Understand
	Q. Nos
	
	
	
	7
	10, 15 (a), 15 (b),16 (a)
	25

	
	Marks
	
	
	
	02
	43
	

	Apply
	Q. Nos
	
	
	
	
	
	

	
	Marks
	
	
	
	
	
	

	Analyze


	Q. Nos
	1
	
	
	8
	
	2.23

	
	Marks
	02
	
	
	02
	
	

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

16 (b)
	
	66.11

	
	Marks
	26
	26
	26
	41
	
	

	Total
	30
	30
	30
	45
	45
	100


	
	

	IQAC Member
	HOD / Mech


