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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)
	A aluminium sphere mass of 5.5 kg and initially at a temperature of 2900C is suddenly immersed in a fluid at 150C with heat transfer co efficient 58 W/m2 K. Estimate the time required to cool the aluminium to 950 C for aluminium take ρ = 2700

kg/m3 , c = 900 J /kg K, k = 205 W/mK.
	L4
	CO1
	[7M]

	
	b)
	What is the difference between lumped system and distributed system?
	L2
	CO1
	[7M]

	
	
	
	
	
	

	2.
	a)
	Explain the ‘stability criterion’ when using explicit formulation for one-dimensional and two-dimensional transient conduction.
	L3
	CO2
	[7M]

	
	b)
	Explain the principle of getting ‘explicit’ and ‘implicit’ formulations for transient conduction.
	L3
	CO2
	[7M]

	
	
	
	
	
	

	3.
	a)
	Water is heated in the annular section of a double pipe heat exchanger by electrical heating of the inner pipe. Outer pipe is insulated. Mean bulk temperature of water is 600C. For the annulus, Di = 2.5 cm and D0 = 5 cm. Determine the convection coefficient and pressure drop / metre length for:

(i) flow rate of 0.04 kg/s, and

(ii) flow rate of 0.5 kg/s
	L5
	CO3
	[7M]

	
	b)
	Write short notes on hydrodynamic and thermal boundary layers. What is the importance of these boundary layers in heat transfer?
	L3
	CO3
	[7M]

	
	
	
	
	
	

	4.
	a)
	A vertical steel plate, 0.4 m × 0.4 m in size and 3 mm thick, at an uniform temperature of 1800C, is exposed to atmospheric air at 200C. Find the approximate time required for the plate to cool to 300C, if the heat transfer coefficient in natural convection for the vertical plate is given by 
h = 1.42 × (ΔT/L)1/4. For steel, 
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 = 7800 kg/m3, CP = 473 J/(kg K).
	L4
	CO4
	[7M]

	
	b)
	Differentiate between nucleate boiling and film boiling.
	L2
	CO4
	[7M]

	
	
	
	
	
	

	5.
	a)
	Two very large parallel plates with emissivities 0.3 and 0.7 exchange heat. Find the percentage reduction in heat transfer when two polished aluminium radiation shields (
[image: image2.wmf]e

 = 0.4) are placed between them.
	L5
	CO5
	[7M]

	
	b)
	Write a short note on properties of view factor.
	L2
	CO5
	[7M]

	
	
	
	
	
	

	6.
	a)
	Air at 350C and 1 atm flows over a wet plate 50 cm long at a velocity of 30 m/s. Calculate the mass transfer coefficient of water vapour in air at the end of the plate.
	L4
	CO6
	[7M]

	
	b)
	State and explain Fick’s law of diffusion. What are its limitations.
	L2
	CO6
	[7M]

	
	
	
	
	
	

	7.
	a)
	Discuss the effect of Biot number and Fourier number on ‘time constant’ of a thermocouple.
	L2
	CO1
	[5M]

	
	b)
	What are the relative advantages and disadvantages of explicit and implicit formulations?
	L2
	CO2
	[5M]

	
	c)
	In flow across a cylinder, what is meant by friction drag and pressure drag? At what point on the cylinder is the heat transfer maximum?
	L3
	CO3
	[4M]

	
	
	
	
	
	

	8.
	a)
	Draw the boiling curve for pool boiling of water and show the ‘burnout point’. What is its significance?
	L2
	CO4
	[5M]

	
	b)
	State Wein’s law of displacement and prove that monochromatic emissive power of a black body is maximumwhen λm.T = 2900 μmK.
	L2
	CO5
	[5M]

	
	c)
	Enumerate applications of mass transfer.
	L2
	CO6
	[4M]
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