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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 5 OUT OF 8 QUESTIONS. EACH QUESTION CARRIES 15 MARKS.

Bloom's Cognitive Levels of Learning (BCLL)

	Remember
	L1
	Apply
	L3
	Evaluate
	L5

	Understand
	L2
	Analyze
	L4
	Create
	L6


	
	 
	
	BCLL
	CO(s)
	Marks

	1.
	a)
	Derive Fourier law of heat conduction in Cartesian coordinate systems and reduce it to one dimensional steady state and without internal heat generation condition.
	L3
	CO1
	[8M]

	
	b)
	Air at 20◦C blows over a hot plate 50 by 75 cm maintained at 250◦C. The convection heat-transfer coefficient is 25 W/m2◦C. Calculate the heat transfer.
	L4
	CO1
	[7M]

	
	
	
	
	
	

	2.
	a)
	Define the overall heat transfer coefficient? Obtain the expression for composite wall with three layers with convective conditions over the wall.
	L2
	CO2
	[8M]

	
	b)
	Distinguish between steady state conduction and unsteady state conduction.
	L3
	CO2
	[7M]

	
	
	
	
	
	

	3.
	a)
	What are the advantages and limitations of dimensional analysis?
	L2
	CO3
	[8M]

	
	b)
	Determine the thickness of velocity boundary layer and local shear stress at x=2m from the leading edge of the plate for the boundary layer flow of air at atmosphere pressure of 800C with a velocity of 2m/s.
	L4
	CO3
	[7M]

	
	
	
	
	
	

	4.
	a)
	Differentiate between mechanisms of heat transfer by free and forced convection. Mention some of the areas where these mechanisms are predominant.
	L3
	CO4
	[8M]

	
	b)
	A nuclear reactor with its core constructed of parallel vertical plates 2.25 m high and 1.5 wide has been designed on free convection heating of liquid bismuth. Metallurgical considerations limit the maximum surface temperature of the plate to 9750 C and the lowest allowable temperature of bismuth is 3250 C. Estimate the maximum possible heat dissipation from both sides of each plate. 

The appropriate correlation for the convection coefficient is        

Nu Gr = 0.13( Pr)1/3 where the different parameters are evaluated at the mean film temperature.
	L4
	CO4
	[7M]

	
	
	
	
	
	

	5.
	a)
	What are the types of boiling processes?
	L2
	CO5
	[8M]

	
	b)
	Saturated water at 1000C is boiled inside a copper pan having a heating surface area 5×10-2 m2 which is maintained at uniform surface temperature of 1100C. Calculate the surface heat flux and the rate of evaporation.
	L4
	CO5
	[7M]

	
	
	
	
	
	

	6.
	a)
	Define radiation shape factor.
	L1
	CO6
	[8M]

	
	b)
	Two circular disc of diameter 20cm each are placed 2m apart. Calculate the radiant heat exchange for these plates if these are maintained at 8000C and 3000C respectively and their corresponding emissivities are 0.3 and 0.5.
	L3
	CO6
	[7M]

	
	
	
	
	
	

	7.
	a)
	What is the use of initial and boundary conditions? Discuss Prescribed surface temperature boundary condition?
	L2
	CO1
	[5M]

	
	b)
	Briefly explain lumped heat capacity method.
	L2
	CO2
	[5M]

	
	c)
	State the scope and application of dimensional analysis in heat transfer process.
	L2
	CO3
	[5M]

	
	
	
	
	
	

	8.
	a)
	How Prandtl number links the velocity and temperature fields.
	L2
	CO4
	[5M]

	
	b)
	What are the differences between drop wise and film wise condensation?
	L2
	CO5
	[5M]

	
	c)
	Define irradiation and radiosity.
	L1
	CO6
	[5M]
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