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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 14 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 a relation for conduction resistance through cylindrical wall.
	L3
	CO1
	[7M]

	
	b)
	A very long 25mm diameter copper rod (k= 380 W/m 0C) extends horizontally from a plane heated wall at 1200C. The temperature of the surrounding air is 250C and the convective heat transfer coefficient is 9.0 W/m2 0C.

    i) Determine the heat loss

    ii) How long the rod be in order to considered infinite?
	L4
	CO1
	[7M]

	
	
	
	
	
	

	2.
	a)
	What do you understand by ' Lumped system analysis'? What are the underlying assumptions?
	L2
	CO2
	[7M]

	
	b)
	A steel ball of 5 cm diameter initially at a room temperature of 4500C is suddenly placed in an environment at 1000C. Heat transfer coefficient h , between the steel ball and the fluid is 10 W/m2K. For steel CP= 0.46 kJ/kgK, ⍴= 7800 kg/m3, k= 35 W/mK. Calculate the time required for the ball to reach a temperature of 1500C. Also Find the rate of cooling after 1 hr.
	L4
	CO2
	[7M]

	
	
	
	
	
	

	3.
	a)
	Discuss the thermal boundary layer development over a flat plate.
	L3
	CO3
	[7M]

	
	b)
	Air at 650C flows over a heated flat plate at 1200C with a velocity of 0.915 m/s. Determine:

(i) The local heat transfer coefficient at a distance of 0.61 m from the leading edge, and

(ii) The heat transfer for 0.61 m length taking the width of plate as 1 m.

Take properties of air as ν= 0.223×10-4 m2/s, k= 0.0313 W/m-K.
	L4
	CO3
	[7M]

	
	
	
	
	
	

	4.
	a)
	State and explain various parameters involved in heat flux equation for nucleate pool boiling recommended by rohsenow.
	L4
	CO4
	[7M]

	
	b)
	Derive an expression for condensation heat transfer coefficient.
	L3
	CO4
	[7M]

	
	
	
	
	
	

	5.
	a)
	By using one radiation shield between two surfaces, show that the net radiant heat transfer is reduced by 50% assuming all the three surfaces have the same emissivity.
	L3
	CO5
	[7M]

	
	b)
	A cylindrical furnace whose height and diameter are 5 m contains combustion gases at 1200K and a total pressure of 2 atm. The composition of the combustion gases is determined by volumetric analysis to be 8% percent H2O, 7 percent O2 and 5 percent CO2. Determine the effective emissivity of the combustion gases.
	L4
	CO5
	[7M]

	
	
	
	
	
	

	6.
	a)
	Define Schmidt number and Lewis number.
	L1
	CO6
	[7M]

	
	b)
	Write the significance of Flick’s diffusion.
	L1
	CO6
	[7M]

	
	
	
	
	
	

	7.
	a)
	What is mean by conduction shape factor?
	L2
	CO1
	[7M]

	
	b)
	Differentiate between film wise and drop wise condensation
	
	CO2
	[7M]


	8.
	a)
	Discuss the following laws:

i. Stefan Boltzmann’s law

ii. Laws of Planck

iii.    Wien's Law
	L3
	CO4
	[7M]


	
	b)
	Explain the concepts of Hydrodynamic entry length in duct flow.
	L4
	CO5
	[7M]
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