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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 and explain the Fourier law of heat conduction.
	[3M]

	2.
	What is meant by an “extended surface”? Mention its uses.
	[3M]

	3.
	What is the significance of Prandtle Number in convection heat transfer? 
	[3M]

	4.
	Explain the role of buoyancy in Natural convection. 
	[3M]

	5.
	Define term “Critical Heat Flux” in boiling heat transfer. 
	[3M]

	6.
	State and Explain Stefan-Boltzmann law of radiation. 
	[2M]

	7.
	Explain the terms “Fin Efficiency and Fin Effectiveness”. 
	[2M]

	8.
	Compare the heat transfer coefficients in Natural convection and Forced convection. 
	[2M]

	9.
	Sketch the pool boiling curve for water and indicate various zones. 
	[2M]

	10.
	State and explain Newton’s law of cooling. Is heat transfer coefficient a property? 
	[2M]


   


Part – B
 


   Max.Marks:50
ANSWER ANY FIVE QUESTIONS. EACH QUESTION CARRIES 10 MARKS.
	11.
	
	Derive three dimensional general heat conduction equation in cylindrical coordinates. State the assumptions made.
	[10M]

	
	
	
	

	12.
	a)
	Define Biot Number. What is its significance in transient conduction?
	[3M]

	
	b)
	An Aluminium sphere weighing 6 kg and initially at a temperature of 3000C is suddenly immersed in a fluid at 150C. The convection heat transfer coefficient is 60 W/m2K. Calculate the time required to cool the sphere to 1000C. Use Lumped Heat Capacity method.
	[7M]

	
	
	
	

	13.
	a)
	Sketch and explain the development of hydrodynamic and thermal boundary layers over a flat plate in forced convection heat transfer.
	[4M]

	
	b)
	Derive the correlation between fluid friction and heat transfer using Reynolds-Colburn analogy.
	[6M]

	
	
	
	

	14.
	
	Water at 500C enters a 2 cm diameter and 3 m long tube with a velocity of 1.2 m/s. The tube wall is maintained at a constant wall temperature of 900C. Water leaves the tube at 620C. Calculate the forced convection heat transferred to water.
	[10M]

	
	
	
	

	15.
	
	Derive an expression for effectiveness of a parallel flow heat exchanger. State clearly the assumptions made.
	[10M]

	
	
	
	

	16.
	a)
	What is radiation shape factor? State and explain Maxwell’s reciprocity theorem.
	[4M]

	
	b)
	A pipe carrying steam has outside diameter of 30 cm, runs in a large room and is exposed to ambient air at 270C. The pipe surface temperature is 4270C. Calculate the heat loss per metre length of pipe due to thermal radiation. The emissivity of the pie surface may be taken as 0.7.
	[6M]

	
	
	
	

	17.
	
	A turbine blade 8 cm long and of cross sectional area 5 cm2 with 12 cm perimeter is made of stainless steel material. The base temperature is 6000C. The blade is exposed to hot gas at 9000C. The heat transfer coefficient over the blade surface is 500 W/m2K. Assuming the turbine blade to be in the form of a fin with insulated tip, calculate the temperature at the mid-section of the blade and heat transfer rate at the root of the blade.
	[10M]

	
	
	
	

	18.
	
	A hot vertical flat plate at a temperature of 900C is hanged in a room where the air temperature is 200C. Estimate the natural convection heat loss from the plate for the plate dimensions of 0.6 m wide and 1.2 m height.
	[10M]
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