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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: 6x2=12

[image: image1.wmf] Answer all QUESTIONS, EACH QUESTION CARRIES 2 MARKS.
	
	
	BCLL
	CO(s)
	Marks

	1
	Define Conduction. Mention its applications
	L1
	CO1
	[2M]

	2
	Explain electrical analogy.
	L2
	CO2
	[2M]

	3
	Explain the Momentum thickness
	L2
	CO3
	[2M]

	4
	Write the expression for velocity distribution for laminar flow through pipes
	L1
	CO3
	[2M]

	5
	Write a short notes on LMTD  
	L1
	CO4
	[2M]

	6
	Define Absorptivity and reflectivity
	L2
	CO5
	[2M]








           Part – B


Max.Marks: 6x8=48
ANSWER ALL QUESTIONS. EACH QUESTION CARRIES 8 MARKS.
	
	
	BCLL
	CO(s)
	Marks

	7
	Derive the general heat conduction equation in the spherical coordinates.
	L2
	CO1
	[8M]

	
	OR
	 
	
	

	8
	Define thermal conductivity, thermal diffusivity and thermal resistance and write their equations.
	L1
	CO1
	[8M]

	
	
	
	
	

	9
	Derive the expression for temperature distribution in a straight fin of rectangular profile in the fine insulated at the tip.
	L3
	CO2
	[8M]

	
	OR
	
	
	

	10
	What are the assumptions for lumped capacity analysis? Discuss
	L2
	CO2
	[8M]

	
	
	 
	
	

	11
	Show by dimensional analysis for Free Convection, Nusselt number is a function of Prandtl number &amp; Grasshoff number.
	L4
	CO3
	[8M]

	
	OR
	
	 
	

	12
	A steam pipe 50 mm diameter and 2.5 m long has been placed horizontally and exposed to still air at 25oC. If the pipe wall temperature is 295o GT5RC, determine the rate  of heat loss. The thermo physical properties of air at 160oC are k = 3.64 x 10-2W/m-K, ν = 30.0910-6 m2/s , Pr = 0.682. Use co relation Nu = 0.53 (Gr Pr)1/4.
	L5
	CO3
	[8M]

	
	
	
	
	

	13
	Differentiate between free convection and forced convection.
	L3
	CO3
	[8M]

	
	OR
	
	 
	

	14
	A plate of length 750 mm and width 250 mm has been placed longitudinally in a stream of crude oil which flows with a velocity of 5 m/s. If the oil has a specific gravity of 0.8 and kinematic viscosity of 1 stoke, calculate 

i) Boundary layer thickness at the middle of the plate. 

ii) Shear stress at the middle of plate and 

iii) Friction drag on one side of the plate.
	L4
	CO3
	[8M]

	
	
	
	 
	

	15
	Derive an expression for the effectiveness of a counter flow heat exchangers using the NTU method.
	L3
	CO4
	[8M]

	
	OR
	
	
	

	16
	Steam at atmospheric pressure enters the shell of a surface condenser in which the water flows through a bundle of tubes of diameter 25 mm at the rate of 0.05 Kg/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/m2K, 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 is 2257 kJ/kg.
	L5
	CO4
	[8M]

	
	
	
	 
	

	17
	Explain briefly the various regimes of saturated pool boiling by drawing the diagram.
	L3
	CO5
	[8M]

	
	OR
	
	
	

	18
	What is a black body? How does it differ from a gray body? Discuss in detail.
	L1
	CO5
	[8M]
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