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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.

Bloom's Cognitive Levels of Learning (BCLL)

	Remember
	L1
	Apply
	L3
	Evaluate
	L5

	Understand
	L2
	Analyze
	L4
	Create
	L6








Part - A 




Max.Marks:20
Answer all QUESTIONS

	
	
	BCLL
	CO(s)
	Marks

	1
	Explain Modes of Heat transfer
	L2
	CO1
	[2M]

	2
	List out the differences between steady state and unsteady state heat transfer
	L1
	CO2
	[2M]

	3
	Define  Reynolds number, Prandtl number.
	L1
	CO3
	[2M]

	4
	Discuss Hydrodynamic boundary layer  for flat plates
	L2
	CO4
	[2M]

	5
	Distinguish between film wise condensation and drop wise condensation
	L2
	CO5
	[2M]

	6
	What is grey body
	L1
	CO6
	[2M]

	7
	Discuss Heisler charts.
	L2
	CO2
	[2M]

	8
	State Continuity equation.
	L1
	CO4
	[2M]

	9
	Write a short notes on over all heat transfer coefficient.
	L1
	CO5
	[2M]

	10
	Classify Heat exchangers
	L1
	CO5
	[2M]








Part – B 




Max.Marks:50
ANSWER ANY FIVE QUESTIONS. EACH QUESTION CARRIES 10 MARKS.
	
	 
	
	BCLL
	CO(s)
	Marks

	11.
	
	Derive the general heat conduction equation in Cylindrical Coordinate system.
	L4
	CO1
	[10M]

	
	
	
	
	
	

	12.
	a)
	Derive an expression for temperature distribution and heat transfer rate through fin   insulated at the tip.
	L4
	CO2
	[5M]

	
	b)
	State the  conditions of  heislier charts used in heat transfer problems
	L3
	CO2
	[5M]

	
	
	
	
	
	

	13.
	a)
	Water at 300c, enters a pipe with a velocity of 0.1m/s. the pipe walls are maintained at 900c. if the length of the pipe is 3m and 5cm dia. find the exit water temperature and average nusselt number. 
	L4
	CO3
	[5M]

	
	b)
	What are the advantages and limitations of dimensional analysis.
	L2
	CO3
	[5M]

	
	
	
	
	
	

	14.
	a)
	Draw and explain velocity and thermal boundary layer formation for flow along vertical plate in case of natural convection.
	L3
	CO4
	[5M]

	
	b)
	A vertical plate of  2m*2m is exposed to natural convection .  If the temperatures of the plate is 1150C  and atmosphere at 250C respectively, calculate the following; (i) The Nusselt number. (ii) The rate of heat flow 

	L4
	CO4
	[5M]

	
	
	
	
	
	

	15.
	
	Steam at atmospheric pressure enters the shell of a surface condenser in which the water flows through a bundle of tubes of diameter 25mm at the rate of 0.05Kg/s.  The inlet and outlet temperatures of water are 150C and 700C respectively.  The condensation of steam takes place on the outside surface of the tube.  If the overall heat transfer coefficient is 230 W/m2C, calculate the following using NTU method:

                 (i) The effectiveness of the heat exchanger

                 (ii)  The length of the tube

                 (iii) The rate of steam condensation

             Take the latent heat of vaporization at 1000C = 2257KJ/Kg.


	L5
	CO5
	[10M]

	
	
	
	
	
	

	16.
	a)
	Define important terms in radiation heat transfer.
	L1
	CO6
	[5M]

	
	b)
	Derive an expression for the shape factor in case of a radiation exchange between two surfaces.

	L4
	CO6
	[5M]

	
	
	
	
	
	

	17.
	a)
	Explain Thermal Diffusivity.
	L3
	CO1
	[3M]

	
	b)
	Hot air at a temperature of 650C is flowing through a steel pipe of 120mm diameter.  The pipe is covered with two layers of different insulating materials of thickness 60m and 40mm and their corresponding K are 0.24 & 0.4 W/m0C.  The inside and outside heat transfer coefficients are 60 W/m0C.   & 12 W/m0C respectively.  The atmosphere is at 200C.  Find the rate of heat loss from 60m length of the pipe.


	L2
	CO2
	[4M]

	
	c)
	Explain lumped capacity analysis. What are the assumptions made in the analysis.
	L3
	CO3
	[3M]

	
	
	
	
	
	

	18.
	a)
	Draw thermal and hydrodynamic boundary layer for flow through pipes.
	L1
	CO4
	[4M]

	
	b)
	Discuss the effectiveness of the heat exchanger
	L3
	CO5
	[3M]

	
	c)
	Explain the radiation exchange between black bodies separated by a non-absorbing medium.


	L4
	CO6
	[3M]
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