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Sir Issac Newton College of Engineering and Technology-Nagapattinam
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Mechanical Engineering 
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  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
	Define nozzle.
	2
	CO1
	L1
	9

	2
	Write the defination of critical pressure ratio.
	2
	CO1
	L1
	9

	3
	Mention the purpose of boiler testing and trial.
	2
	CO2
	L2
	9

	4
	State the importants of fusible plug.
	2
	CO2
	L1
	9

	5
	What is the operating principle of reaction turbine?
	2
	CO3
	L1
	9

	6
	Define blade velocity coefficient in impulse turbine.
	2
	CO3
	L1
	9

	7
	What is meant by combined cycle cogeneration?
	2
	CO4
	L2
	8

	8
	List out the sources of waste heat in a diesel engine.
	2
	CO4
	L2
	8

	9
	State the importants of air contioning.
	2
	CO5
	L1
	9

	10
	Define refrigeration and air contioning.
	2
	CO5
	L1
	9


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

	11. 
	(a). Dry saturated steam at 2.8 bar is expanded through a convergent nozzle to 1.8 bar. The exit area is 3 cm2. Calculate the                               exit velocity and mass flow rate for   
(i) isentropic expansion and   
(ii) supersaturated flow.
	13
	CO1
	L4
	2

	
	Or
	
	
	
	

	
	(b). A convergent- divergent adiabatic steam nozzle is supplied with steam at 10 bar and 3000 C. The discharge pressure is 1.2 bar. Assuming that the nozzle efficiency is 100% and initial velocity of steam is 50m/s, find the discharge velocity.
	13
	CO1


	L4
	2

	12.
	(a). Explain the any one low pressure boiler in detail.
	13
	CO2
	L1
	9

	
	Or
	
	
	
	

	
	(b) An I.C. engine uses 6 kg fuel having calorific value 44000 kJ/kg. in one hour. The brake power developed is 18kW. The temperature of 11.5 kg of cooling water found to rise through 25 0C per minute. The temperature of 4.2 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
	L1
	9

	13.
	(a). The steam supply to an impulse turbine with a single row of moving blade is 3 kg/s. the turbine develops 150 KW, the blade velocity is being 150m/s. the steam flows from a nozzle with a velocity of 450 m/s and the coefficient of velocity of blade is 0.95. Find the nozzle angle, blade angle at entry and exit if the steam flows axially after passing over the blades.
	13
	CO3
	L4
	2

	
	Or
	
	
	
	

	
	(b)Describe briefly the various methods of steam turbine governing.


	13
	CO3
	L4
	2

	14.
	(a) Analyze the different contemporary applications of cogenerations
principles.
	13
	CO4
	L4
	2

	
	Or
	
	
	
	

	
	(b) Explain the working of Ammonia Water “Neo-Gen” system with a neat sketch.
	13
	CO4
	L1
	2

	15.
	(a). Air conditioning plant is required to supply 50 m3 of air per minute at a DBT of 22 0c and 50% RH. The atmospheric condition is 320c 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.
	13
	CO5
	L2
	2

	
	Or
	
	
	
	

	
	(b). Sketch and explain the Lithium Bromide water absorption system.
	13
	CO5
	L1
	9


PART- C (1 X 15 = 15 marks)
	16.
	(a) It is required to design an air conditioning system for an industrial process for the following hot and wet summer conditions.

Outdoor conditions

= 150C DBT and 10oC WBT 

Required air inlet conditions
= 200C DBT and 50% of RH

Amount of free air circulated 
= 0.25 m3/min, (each person)

Sealing capacity 

= 50 persons


The required condition is achieved by first by heating and then by adiabatic humidification. Calculate the following (i) capacity of heating coil in kw.(ii) capacity of humidifier..


	15
	CO5
	L3
	9

	
	Or
	
	
	
	

	
	(b) Steam enters the blade row of an impulse turbine with a velocity of 500 m/s at an angle of 300 to the plane of rotation of the blades. The mean blade speed is 280 m/s. the blade angle on the exit side is 350. The blade friction coefficient is 12% loss. Determine the 

(i) Blade angle at inlet

(ii) Work done per kg of stream

(iii) Diagram efficiency

(iv) Axial thrust per kg of steam per second.


	15
	CO3
	L4
	9


	BT LEVEL
	CO1
	CO2
	CO3
	CO4
	CO5
	CO6
	% 

	Remember
	Q. Nos
	1,2
	3
	5,6
	14(b)
	9
	
	13.88

	
	Marks
	4
	2
	4
	13
	2
	
	

	Understand
	Q. Nos
	
	12(a)
	
	7,8,
	15(b)
	
	16.66

	
	Marks
	
	13
	
	4
	13
	
	

	Applying
	Q. Nos
	16(a)
	4,12(b)
	
	
	10,15(a)
	
	25.00

	
	Marks
	15
	15
	
	
	15
	
	

	Analysing
	Q. Nos
	11(a),

11(b),


	
	13(a),

13(b)
	14(a)
	16(b)
	
	44.44

	
	Marks
	26
	
	26
	13
	15
	
	

	Total
	45
	30
	30
	30
	45
	
	100
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