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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:25
Answer all QUESTIONS

	
	
	BCLL
	CO(s)
	Marks

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

	2
	Discuss Heisler charts.
	L2
	CO2
	[2M]

	3
	Define biot 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
	Define Lambert law
	L1
	CO6
	[3M]

	7
	Explain critical radius of insulation 
	L2
	CO1
	[3M]

	8
	 Explain dimensional analysis
	L2
	CO4
	[3M]

	9
	Define condensation
	L1
	CO5
	[3M]

	10
	Discuss about radiation shield
	L2
	CO6
	[3M]








Part – B 




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

	11.
	a)
	State and explain Fourier’s law for heat transfer.
	L1
	CO1
	[5M]

	
	b)
	Explain general conduction equation in Cartesian coordinates?
	L2
	CO1
	[5M]

	
	
	
	
	
	

	12.
	a)
	Develop an expression for heat transfer in fins in case of Rectangular plate fin of uniform cross section
	L4
	CO2
	[5M]

	
	b)
	Derive the expression for temperature distribution under one dimensional steady state heat conduction in the hollow cylinder.
	L5
	CO2
	[5M]

	
	
	
	
	
	

	13.
	a)
	Develop Von-Karman integral momentum equation for hydrodynamic boundary layer over a flat plate. Solve this equation for cubical velocity profile and derive the expression for hydrodynamic boundary layer thickness.
	L4
	CO3
	[5M]

	
	b)
	Explain the significance of following dimensionless numbers. Reynolds number, Grashof number and Prandtl number.
	L2
	CO3
	[5M]

	
	
	
	
	
	

	14.
	a)
	Explain the heat transfer coefficient for a vertical wall in free convection.
	L2
	CO4
	[5M]

	
	b)
	Two vertical plates, each 120mm high and at 850C are placed in a tank of water at 150C.  Calculate the minimum spacing which will prevent interference of the free convection boundary layers.


	
	CO4
	[5M]

	
	
	
	
	
	

	15.
	a)
	Derive NTU of parallel flow and counter flow heat exchangers. 
	L6
	CO5
	[5M]

	
	b)
	In a Double pipe counter flow heat exchanger 10000 kg/h of an oil having a specific heat of 2095 J/kgK is cooled from 800C to 500C by 8000 kg/h of water entering at  250C. Determine the heat exchanger area for an overall heat transfer coefficient of 300 W/m2K. Take Cp for water as 4180 J/kgK.
	L5
	CO5
	[5M]

	
	
	
	
	
	

	16.
	a)
	State Plank’s law? Explain it in detail and discuss that it is basic law of thermal radiation?
	L1
	CO6
	[5M]

	
	b)
	Derive the expression for net radiant heat exchange between two infinite parallel planes.
	L6
	CO6
	[5M]

	
	
	
	
	
	

	17.
	a)
	Explain with examples why metals are good thermal conductors, while non-metals are poor conductors of heat?   
	L2
	CO1
	[4M]

	
	b)
	Explain the efficiency and effectiveness of fin
	L5
	CO2
	[3M]

	
	c)
	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-deg , ν = 30.09 x10-6 m2/s , Pr = 0.682. Use co relation Nu = 0.53 (Gr Pr)1/4
	L5
	CO3
	[3M]

	
	
	
	
	
	

	18.
	a)
	Find the convective heat loss from a radiator 0.6m wide and 1.2m high maintained at a temperature of 900C in a room at 140C.  Consider the radiator as a vertical plate.
	L5
	CO4
	[4M]

	
	b)
	Discuss the various regimes of nucleate boiling and explain the conditions for the growth of bubble. What is the effect of bubble size on boiling?


	L4
	CO5
	[3M]

	
	c)
	A kitchen oven has its maximum operating temperature set at 290o C where as the atmospheric temperature is 300C. The thickness of insulation outside the oven is 10cm having thermal conductivity 0.035 W/ m deg. Calculate the heat transfer per unit area and outside temperature of the insulation. Take average heat transfer coefficient between the outside surface of insulation and atmosphere is 10 W/m2deg.
	L5
	CO6
	[3M]
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