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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 general heat conduction equation in Cartesian coordinates.
	L2
	CO1
	[7M]

	
	b)
	An aluminum pan whose thermal conductivity is 237 W/ m 0C has a flat bottom with diameter 100 mm and thickness 6 mm. Heat transferred steadily to boiling water in the pan through its bottom at a rate of 500 W. If the inner surface of the bottom of the pan is at 1500C, determine the temperature of the outer surface of the bottom of the pan.
	L3
	CO1
	[7M]

	
	
	
	
	
	

	2.
	a)
	Explain the term “Critical thickness” in insulation of electrical conductors. How is it possible to enhance heat transfer rate with increase in thickness of insulation?
	L3
	CO2
	[7M]

	
	b)
	A mild steel slab of 0.15 m thickness is exposed to convection conditions on either side of it. On one side the environment temperature is 300C with a heat transfer coefficient of 50W/m2-K. On the other side the environment temperature is 1000C with a heat transfer coefficient of 1200W/m2-K. Estimate the net rate of heat transfer per unit area through the slab.
	L5
	CO2
	[7M]

	
	
	
	
	
	

	3.
	a)
	Explain the physical significance of: 

i) Reynolds number 

ii) Prandtl number, and
 iii) Nusselt number
	L2
	CO3
	[7M]

	
	b)
	Water is flowing through a tube of 6 mm ID at a rate of 4 kg/s. A constant heat flux of 250 W per metre length is provided at the surface. If the water enters at 20°C and exits at 70°C, what is the length of tube required? Also, what is the surface temperature at exit?
	L3
	CO3
	[7M]

	
	
	
	
	
	

	4.
	a)
	Explain the terms (i) Grashoff Number (ii) Rayleigh Number used in Natural convection heat transfer. State their significance. Give the nomenclature of each term.
	L1, L2
	CO4
	[7M]

	
	b)
	A hot vertical flat plate maintained at a constant wall temperature of 900C is exposed to still ambient air at 270C on both sides of the plate. Estimate the natural convection heat transfer coefficient and the rate heat loss from the plate. Make necessary assumptions.
	L5
	CO4
	[7M]

	
	
	
	
	
	

	5.
	a)
	Explain different types of boiling processes.
	L2
	CO5
	[7M]

	
	b)
	Derive NTU of parallel flow heat exchanger.
	L2
	CO5
	[7M]

	
	
	
	
	
	

	6.
	a)
	Calculate the net radiant heat exchange between two large parallel planes with emissivities 0.85 and 0.56 whose temperatures are maintained at 700 K and 300 K respectively. If a polished Aluminium shield of emissivity 0.05 is placed in between them, estimate the percentage reduction in heat transfer rate between the parallel planes.
	L5
	CO6
	[7M]

	
	b)
	List the characteristics of a Black body. How is it different from a grey surface?
	L1
	CO6
	[7M]

	
	
	
	
	
	

	7.
	a)
	Define thermal diffusivity? What is the significance of thermal diffusivity in heat conduction process?
	L2
	CO1
	[5M]

	
	b)
	In order to reduce heat loss from a furnace wall, the thickness of its brickwork is increased by 100%. The temperature of the inner surface of the brickwork is 660°C. The temperature of the outer surface, before increasing the wall thickness was 235°C. Calculate the percentage decrease in the heat loss due to increase in brickwork thickness. Assume that the thermal conductivity and heat transfer coefficient remain constant. Take atmospheric temperature as 35°C.
	L3
	CO2
	[5M]

	
	c)
	Explain the difference between natural and forced convection in laminar and turbulent flow.
	L2
	CO3
	[4M]

	
	
	
	
	
	

	8.
	a)
	What are extended surfaces? Classify them. Discuss its applications.
	L4
	CO4
	[7M]

	
	b)
	A steel ball of 6 cm diameter initially at a uniform temperature of 5000C is suddenly placed in controlled environment in which temperature is maintained at 900C.The convection heat transfer coefficient is 15 W/m2-K. Estimate the time taken for the steel ball to attain a temperature of 1500C.
	L5
	CO5
	[7M]
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