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Sir Issac Newton College of Engineering and Technology-Nagapattinam
MODEL EXAM
Fifth  Semester

Mechanical Engineering 
ME8595 THERMAL ENGINEERING II
Date :
30.11.2022


             




  Session    :  FN
Time: 9.30am to 12.30 pm                                         



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

	1
	Draw the various types of nozzle.
	2
	CO1
	L1
	9

	2
	Define nozzle efficiency.
	2
	CO1
	L1
	9

	3
	State the functions of water level indicator.
	2
	CO2
	L1
	9

	4
	Draw the economizer.
	2
	CO2
	L3
	9

	5
	Define degree of reaction.
	2
	CO3
	L1
	9

	6
	Explain the need of compounding in steam turbines.
	2
	CO3
	L1
	9

	7
	State the factors influencing cogeneration.
	2
	CO4
	L2
	8

	8
	Define recuperator and regenerator.
	2
	CO4
	L2
	8

	9
	Give the concept of cooling towers.
	2
	CO5
	L1
	9

	10
	Briefly write the necessity of refrigeration.
	2
	CO5
	L3
	9


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

	11. 
	(a). A adiabatic CD steam nozzle is supplied with steam at 19 bar and 2500 C. The discharge pressure is 1.2 bar. Assuming that the nozzle efficiency is 100% and initial velocity of steam is 51m/s, find the discharge velocity.
	13
	CO1
	L4
	2

	
	Or
	
	
	
	

	
	(b). Air enters a frictionless adiabatic converging nozzle at 10 bar 500 K with negligible velocity. The nozzle discharges to a region at 2 bar. If the exit area of the nozzle is 2.5 cm2, find the flow rate of air through the nozzle. Assume for air Cp = 1005 J/kg K and Cv= 718 J/kg K. 
	13
	CO1
	L4
	2

	12.
	(a). Sketch and explain the Benson boiler.

	13
	CO2
	L2
	2

	
	Or
	
	
	
	

	
	(b) An Diesel engine uses 5 kg fuel having calorific value 44000 kJ/kg. in one hour. The brake power developed is 17kW. The temperature of 11.6 kg of cooling water found to rise through 25 0C per minute. The temperature of 4.1 kg of exhaust gas with specific heat 1 kJ/kg K was found to rise though 220 0C. Draw heat balance sheet for the engine.
	13
	CO2
	L3
	9

	13.
	(a). A steam jet enters the row of blades with a velocity of 350 m/s at an angle is of 200 with the direction of motion of moving blades. The velocity of steam passing over the blades is reduced by 10%. If the blade speed is 200 m/s, find the suitable inlet and outlet blade angle assuming that there is no thrust on blades. Also determine the power developed by the turbine per kg of steam flowing over the blades per second.
	13
	CO3
	L4
	2

	
	Or
	
	
	
	

	
	(b) The velocity of steam leaving the nozzle of an impulse turbine is 1000 m/s and the nozzle angle is 200.  The blade velocity is 350 m/s and the blade velocity of coefficient is 0.85. assuming no of losses due to shock at inlet calculate for a mass flow of 1.5 kg/s and symmetrical blading  (a) blade inlet angle (b) driving force on the wheel (c) axial thrust on the wheel and (d) power developed by the turbine.

	13
	CO3
	L4
	2

	14.
	(a) Explain the working of Kalina cycle and ORC plant with neat sketch.
	13
	CO4
	L2
	2

	
	Or
	
	
	
	

	
	 (b) With a neat sketch. Explain the working of Ammonia Water “Neo-  Gen” system .
	13
	CO4
	L3
	2

	15.
	(a). The air enters a duct at 100C and 80% RH at the rate of 150 m3/min and is heated to 300C without adding or removing any moisture. The pressure remains constant at 1 bar. Determine the RH of air at exit from the duct and rate of heat transfer.
	13
	CO5
	L3
	2

	
	Or
	
	
	
	

	
	 (b).  Explain the split type and summer type AC with neat diagram.
	13
	CO5
	L2
	9


PART- C (1 X 15 = 15 marks)

	16.
	(a). The inlet condition of steam nozzle is 10 bar and 2500 C. The exit pressure is 2 bar. Assuming isentropic expansion and negligible inlet velocity, determine the (i) throat area, (ii) exit velocity and (iii) exit area of the nozzle for a flow rate of 0.2 kg/s.
	15
	CO1
	L4
	9

	
	Or
	
	
	
	

	
	(b) Air conditioning plant is required to supply 60 m3 of air per minute at a DBT of 22 0c and 50% RH. The atmospheric condition is 300c with 65% RH. Determine the mass of moisture removed and capacity of cooling coil if the required is obtained by dehumidification and sensible cooling process. Also calculate the sensible heat factor.
	15
	CO5
	L4
	9


	BT LEVEL
	CO1
	CO2
	CO3
	CO4
	CO5
	CO6
	% 

	Remember
	Q. Nos
	1,2
	3
	5,6
	
	9
	
	6.66%

	
	Marks
	4
	2
	4
	
	2
	
	

	Understand
	Q. Nos
	
	12(a)
	
	7,8,14(a)
	15(b)
	
	23.88%

	
	Marks
	
	13
	
	17
	13
	
	

	Applying
	Q. Nos
	16(a)
	4,12(b)
	
	14(b)
	10,15(a)
	
	32.22%

	
	Marks
	15
	15
	
	13
	15
	
	

	Analysing
	Q. Nos
	11(a),

11(b),

	
	13(a),

13(b)
	
	16(b)
	
	37.22%

	
	Marks
	26
	
	26
	
	15
	
	

	Total
	45
	30
	30
	30
	45
	
	100
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