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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 thermocouple (TC) junction is in the form of 8mm sphere. 
Properties of the material are: 
cp = 420 J/kgK, 
ρ = 8000 kg/m3, 
k = 40 W/mK, and 
heat transfer coefficient, h = 45 W/(m2K). 
Find, if the junction is initially at a temperature of 280C and inserted in a stream of hot air at 3000C:

(i) The time constant of the TC
(ii) The TC is taken out from the hot air after 10 s and kept in still air at 300C. Assuming ‘h’ in air as 10 W/m2K, find the temperature attained by the junction 15 s after removing from hot air stream.
	L5
	CO1
	[7M]

	
	b)
	Under what conditions can the Heisler charts be used? 
	L2
	CO1
	[7M]

	
	
	
	
	
	

	2.
	a)
	What are the relative advantages and disadvantages of explicit and implicit formulations?
	L3
	CO2
	[7M]

	
	b)
	How does the procedure of finite difference formulation for transient conduction differ from that for steady state conduction?
	L3
	CO2
	[7M]

	
	
	
	
	
	

	3.
	a)
	Water at 200C flows through a 2.5cm ID, 1 m long pipe, whose surface is maintained at a constant temperature of 500C, at velocity of 5cm/s. Determine the outlet temperature of water, assuming fully developed hydrodynamic boundary layer.
	L4
	CO3
	[7M]

	
	b)
	Explain the difference between natural and forced convection in laminar and turbulent flow.
	L2
	CO3
	[7M]

	
	
	
	
	
	

	4.
	a)
	What is the physical significance of Grashoff number? Compare it with Reynolds number.
	L3
	CO4
	[7M]

	
	b)
	A horizontal, metal-clad heating element, 10mm diameter and of surface emissivity 0.85, is submerged in a water bath. Surface temperature of the heating element is 3000C. If the water is at atmospheric pressure, calculate the power dissipation per unit length of the heater.
	L4
	CO4
	[7M]

	
	
	
	
	
	

	5.
	a)
	Two large plates are maintained at a temperature of 900K and 500K respectively. Each plate has area of 62. Compare the net heat exchange between the plates for the following cases.

(i) Both plates are black

(ii) Plates have an emissivity of 0.5
	L5
	CO5
	[7M]

	
	b)
	State Planck’s law of monochromatic radiation. What is its significance?
	L3
	CO5
	[7M]

	
	
	
	
	
	

	6.
	a)
	Air at 1 atm 250C, containing small quantities of iodine, flows with velocity of 6.2 m/s inside a 35mm diameter tube. Calculate mass transfer coefficient for iodine. The thermo physical properties of air are ν= 15.5 × 10-6 m2/s, 

D= 0.82 × 10-5 m2/s
	L4
	CO6
	[7M]

	
	b)
	Define diffusion coefficient and mass transfer coefficient.
	L3
	CO6
	[7M]

	
	
	
	
	
	

	7.
	a)
	Explain the importance and physical significance of: Biot number and Fourier number, in transient conduction.
	L3
	CO1
	[5M]

	
	b)
	How does the procedure of finite difference formulation for transient conduction differ from that for steady state

conduction?
	L3
	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)
	With the aid of a neat sketch of a boiling curve for water (for pool boiling), explain the various regimes of boiling.
	L2
	CO4
	[5M]

	
	b)
	State and prove Kirchhoff’s law of radiation.
	L2
	CO5
	[5M]

	
	c)
	List various modes of mass transfer. 
	L2
	CO6
	[4M]
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