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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.

ANSWER ANY FIVE QUESTIONS. EACH QUESTION CARRIES 15 MARKS.
	1.
	a)
	What is semi-infinite body? Define the error function and explain its significance in a semi-infinite body in transient state
	[8M]

	
	b)
	A semi-infinite slab of copper is exposed to constant heat flux at the surface of 0.3 MW/m2. Neglecting convection at the surface calculate the surface temperature after 10minutes if the initial temperature of the slab is 300C. what is the temperature at a distance of 20cm from the surface after 10minutes?
	[7M]

	
	
	
	

	2.
	a)
	What are the advantages and limitations of dimensional analysis?
	[8M]

	
	b)
	Derive a momentum equation for laminar boundary layer on a flat plate and list the assumption made in deriving this equation
	[7M]

	
	
	
	

	3.
	a)
	Setup the relationship between local heat transfer coefficient and average heat transfer coefficient for flow past a stationary flat plate.
	[8M]

	
	b)
	Air stream at 270C is moving at 0.3m/s across a 100W electric bulb at 1270C. if the bulb is approximated by a 60mm diameter sphere, estimate the heat transfer rate and percentage of power lost due to convection
	[7M]

	
	
	
	

	4.
	a)
	Air at 3atm is contained between two concentric spheres having radii of 75mm and 100mm. Estimate the convection heat transfer rate when the inner sphere is maintained at 325K and the outer sphere is at 275K
	[8M]

	
	b)
	Calculate the nucleate boiling heat transfer coefficient for water boiling on a horizontal tube whose wall temperature is maintained at 100C above the saturation temperature of water. Assume the water to be at pressure of 10atm. Determine the change in value of the heat transfer coefficient when (i) the temperature difference is increased to 200C at the pressure of 10 atm and (ii) the pressure is raised to 20atm at ∆Te =100C
	[7M]

	
	
	
	

	5.
	a)
	Distinguish between a grey body and non grey body. Describe the phenomenon of radiation from real surfaces
	[8M]

	
	b)
	Two circular discs of diameter 20cm each are placed 2m apart. Calculate the radiant heat exchange for those plates if these are maintained at 9000C and 2000C respectively and their corresponding emissivity’s are 0.4 and 0.5.
	[7M]

	
	
	
	

	6.
	a)
	Explain how transient conduction charts can be used for solving transient diffusion problems?
	[8M]

	
	b)
	Define Schmidt, Sherwood and Lewis numbers. What is the physical significance of each?
	[7M]

	
	
	
	

	7.
	a)
	Explain the modes of heat transfer and state its governing equations 
	[8M]

	
	b)
	Explain the Nusselt’s theory of film condensation
	[7M]

	
	
	
	

	8.
	a)
	Discuss the analogy between heat and mass transfer 
	[8M]

	
	b)
	What are Heisler charts? What is its significance?
	[7M]
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