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Note:    a)  No additional answer sheets will be provided.

          

b)  All sub-parts of a question must be answered at one place only, otherwise it will not be valued.

          

c)  Missing data can be assumed suitably.








Part - A 



Max.Marks:25
Answer all QUESTIONS.
	1.
	State Fourier’s law.










	[3M]

	2.
	Differentiate between thermal conductivity and thermal resistance.



	[3M]

	3.
	What are Biot and Fourier numbers? Explain their physical significance.


	[3M]

	4.
	What is meant by free or natural convection?






	[3M]

	5.
	Give the application of boiling and condensation.





	[3M]

	6.
	State Wien’s displacement law.








	[2M]

	7.
	Define fins or extended surfaces.

  






	[2M]

	8.
	What are the limitations of dimensional analysis?





	[2M]

	9.
	What is meant by Recuperator and give example?





	[2M]

	10.
	What are the assumptions made to calculate radiation exchange between the surfaces? 
	[2M]









Part – B



   
 Max.Marks:50
ANSWER ANY FIVE QUESTIONS. EACH QUESTION CARRIES 10 MARKS.
	11.
	a)
	Explain the importance of heat transfer in various fields of engineering.
	[5M]

	
	b)
	The roof of the building 20 m × 16 m consists 15 cm thick concrete slab of k = 0.67 W/mK. If the top and bottom surface temperatures are 400C and 320C, find the heat flux and heat transfer Through the ceiling.
	[5M]

	
	
	
	

	12.
	a)
	What are the boundary conditions for three cases of rectangular plate fins-very long, finite length with and without ends insulated?
	[5M]

	
	b)
	Derive the expression for temperature distribution under steady state in one dimensional heat conduction for plane wall.
	[5M]

	
	
	
	

	13.
	a)
	Explain the advantages and disadvantages of Dimensional analysis.
	[5M]

	
	b)
	 Air stream at 270C is moving at 0.3 m/s across a 100 W electric bulb at 1270C. If the bulb is approximated by a 60 mm diameter sphere, estimate the heat transfer rate and the percentage of power lost due to convection.
	[5M]

	
	
	
	

	14.
	a)
	Define Rayleigh number and explain its significance in natural convection.
	[5M]

	
	b)
	A vertical cylinder of 180 mm diameter and 1.5 m long is maintained at 1000C in an environment of 200C. Calculate the heat loss by free convection from surface of the cylinder.
	[5M]

	
	
	
	

	15.
	
	Water enters a counter flow, double pipe heat exchanger at 150C, flowing at the rate of 1300kg/h. It is heated by oil (CP= 2J/kg.k) flowing at the rate of 550 kg/h from the inlet temperature of 940C. For an area of 1 m2 an overall heat transfer coefficient of 1075 W/m2.k, determine the total heat transfer and the outlet temperatures of water and oil.
	[10M]

	
	
	
	

	16.
	a)
	Derive the equation for radiation shape factor and other conclusions.
	[5M]

	
	b)
	Derive general relation for the radiation shape factor in case of radiation between two surfaces.
	[5M]

	
	
	
	

	17.
	a)
	Explain the procedure to form dimensionless groups by Buckingham –Π theorem.
	[5M]

	
	b)
	Derive an expression for heat flow through a composite cylinder with film heat transfer coefficient on inside and outside surfaces of the cylinder.
	[5M]

	
	
	
	

	18.
	a)
	Explain the partial or unstable film boiling.
	[5M]

	
	b)
	For laminar film condensation, what is the ratio of heat transfer to a horizontal tube of large diameter  to that to a vertical tube of the same size for the same temperature difference.
	[5M]
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