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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.








Part - A 



Max.Marks:25
Answer all QUESTIONS.
	1.
	What is lumped system analysis? Under what condition it is applicable? 
	[3M]

	2.
	Define Nusselt, Reynolds, Prandtl numbers.
	[3M]

	3.
	Why are the correlations for an entry region different than those of fully developed zone?
	[3M]

	4.
	What is the criterion for deciding the type of laminar or turbulent flow in free convection heat transfer? 
	[3M]

	5.
	Explain the terms radiosity and irradiation.
	[3M]

	6.
	Describe the various mechanism of mass transfer.
	[2M]

	7.
	Write the momentum equation for turbulent flow.
	[2M]

	8.
	How does radiation play an important role in boiling heat transfer?
	[2M]

	9.
	How does the radiation differ from gases, vapors and flames?
	[2M]

	10.
	What are the advantages of non-dimensional numbers? 
	[2M]











Part – B


   
 Max.Marks:50
ANSWER ANY FIVE QUESTIONS. EACH QUESTION CARRIES 10 MARKS.
	11.
	
	A thermocouple junction in the form of 4mm radius sphere is to be used to measure the temperature of a gas stream. The junction is initially at 350C and is placed in the gas stream which is at 3000C. The thermocouple is removed from the gas stream after 10 seconds and kept in still air at 250C with convective coefficient of 10 W/m2C. Make calculations for time constant of thermocouple and temperature attained by thermocouple junction 20 seconds after removal from the hot gas stream. Assume the thermo-physical properties as given below: h=37.5W/m2C, ρ =7500 kg/m3 and c= 400 J/kg-deg. 
	[10M]

	
	
	
	

	12.
	a)
	What is meant by dimensional homogeneity? Explain some of its applications. 

	[5M]

	
	b)
	The surface temperature of a steel wall (k=53.6W/m-K) 0.3 m thick are maintained at 1000C and 400C. water at a temperature of T∞=200C flows over the surface at 400C. Calculate the convection coefficient associated with water flow.
	[5M]

	
	
	
	

	13.
	a)
	What is Rayleigh number? Give its value that sets the criterion of laminar or turbulent character flow. 

	[5M]

	
	b)
	A heat-treat steel plate measure 3m X 1m and is initially at 300C. it is cooled by blowing air parallel to 1m edge at 9km/hr. if the air is at 100C, calculate the convective heat transfer from both sides of the plate.
	[5M]

	
	
	
	

	14.
	a)
	Calculate the convective heat loss from radiator 0.5m wide and 1m high maintained at temperature of 840C in a room at 200C. treat the radiator as a vertical plate.

	[5M]

	
	b)
	Write a brief note on heat transfer during boiling and condensation.
	[5M]

	
	
	
	

	15.
	a)
	State and explain Kirchhoff’s identity. What are the conditions under which it is applicable. 

	[5M]

	
	b)
	Estimate the two large parallel plates maintained at 8000C and 3000C are 0.3 and 0.5 respectively. Find the net radiant heat exchange per square meter or plates.
	[5M]

	
	
	
	

	16.
	a)
	Obtain an expression for mass transfer through steady state diffusion through a plane membrane. 

	[5M]

	
	b)
	State Fick’s law of diffusion. Define the various symbols used and give their units.
	[5M]

	
	
	
	

	17.
	a)
	Distinguish between free and forced convective heat transfer with suitable industrial applications.

	[4M]

	
	b)
	List the advantages and applications of empirical correlations.

	[3M]

	
	c)
	State and explain different modes of masPs transfer. 
	[3M]
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