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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.

Bloom's Cognitive Levels of Learning (BCLL)

	Remember
	L1
	Apply
	L3
	Evaluate
	L5

	Understand
	L2
	Analyze
	L4
	Create
	L6








Part - A 




Max.Marks:20
Answer all QUESTIONS

	
	
	BCLL
	CO(s)
	Marks

	1
	Define Conduction. Mention its applications
	L1
	CO1
	[2M]

	2
	Explain electrical analogy.
	L2
	CO2
	[2M]

	3
	Define biot number, Prandtl number.
	L1
	CO3
	[2M]

	4
	Discuss thermal boundary layer for flat plates
	L2
	CO4
	[2M]

	5
	Distinguish between pool boiling and nucleate boiling
	L1
	CO5
	[2M]

	6
	Explain grey body
	L2
	CO6
	[2M]

	7
	List out the differences between steady state and unsteady state heat transfer
	L1
	CO1
	[2M]

	8
	Explain continuity equation
	L2
	CO3
	[2M]

	9
	Explain the effect of non condensable gases
	L2
	CO5
	[2M]

	10
	Explain Colburn analogy
	L2
	CO6
	[2M]








Part – B 




Max.Marks:50
ANSWER ANY FIVE QUESTIONS. EACH QUESTION CARRIES 10 MARKS.
	
	 
	
	BCLL
	CO(s)
	Marks

	11.
	a)
	Derive the expression for temperature distribution under one dimensional steady state heat conduction through hollow cylinder.


	L4
	CO1
	[5M]

	
	b)
	A furnace wall consists of 200mm layer of refractory bricks,6mm layer of steel plate and a 100mm layer of insulation bricks.  The maximum temperature of the wall is 11500C on the furnace side and the minimum temperature is 400C on the outermost of the wall.  An accurate energy balance over the furnace shows that the heat loss from the wall is 400 W/m.  It is known that there is a thin layer of air between the layers of refractory bricks and steel plate.  Thermal conductivities for the three layers are 1.52, 45 and 0.138 W/m2C respectively.  Find

             (i) To how many millimeters of insulation brick is the air layer equivalent?

             (ii) What is the temperature of the outer surface of the steel plate?
	L5
	CO1
	[5M]

	
	
	
	
	
	

	12.
	a)
	Derive the expression for internal heat generation in a plane wall.
	L4
	CO2
	[5M]

	
	b)
	Derive the expression for temperature distribution under one dimensional steady state heat conduction in the plane wall.
	L4
	CO2
	[5M]

	
	
	
	
	
	

	13.
	a)
	By using dimensional analysis, show that for forced convection Nusselt number is a function of Prandtl number and Reynolds number.
	L4
	CO3
	[5M]

	
	b)
	Discuss the physical significance of Re, Nu, St.
	L3
	CO3
	[5M]

	
	
	
	
	
	

	14.
	a)
	Derive the Von-Karman momentum integral equation for a flat plate
	L4
	CO4
	[5M]

	
	b)
	Explain the momentum thickness.
	L3
	CO4
	[5M]

	
	
	
	
	
	

	15.
	a)
	Derive expression for effectiveness by NTU method for Counter flow   
	L4
	CO5
	[5M]

	
	b)
	The flow rates of hot and cold water streams running through a parallel flow heat exchanger are 0.2Kg/s & 0.5 Kg/s.  The inlet temperature on hot and cold sides are 750C & 200C respectively.  The exit temperature of hot water is 450C.  If individual heat transfer coefficient on both sides are 650 W/m2C calculate the area of heat exchanger.


	L5
	CO5
	[5M]

	
	
	
	
	
	

	16.
	a)
	Explain the regiemes of boiling.
	L3
	CO6
	[5M]

	
	b)
	Explain the concept of a black body.

	L3
	CO6
	[5M]

	
	
	
	
	
	

	17.
	a)
	 Explain Thermal Conductivity
	L2
	CO1
	[4M]

	
	b)
	Derive the expression for temperature distribution under one dimensional steady state heat conduction through hollow cylinder.


	L3
	CO2
	[3M]

	
	c)
	Explain the significance of Biot and fourier numbers.
	L4
	CO3
	[3M]

	
	
	
	
	
	

	18.
	a)
	Write the expression for velocity distribution for laminar flow through pipes
	L2
	CO4
	[4M]

	
	b)
	Explain fouling factor.
	L2
	CO5
	[3M]

	
	c)
	Explain the parameters dealing with surface emission properties.


	L3
	CO6
	[3M]
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