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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
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	BCLL
	CO(s)
	Marks

	1
	Differentiate steady, unsteady and periodic heat transfer.
	L1
	CO1
	[2M]

	2
	Define effectiveness of fin.
	L1
	CO2
	[2M]

	3
	Differentiate Nusselt number and Biot number.
	L1
	CO3
	[2M]

	4
	Differentiate between natural and forced convection.
	L1
	CO4
	[2M]

	5
	What is LMTD?
	L1
	CO5
	[2M]

	6
	What is a grey body?
	L1
	CO6
	[3M]

	7
	What is meant by critical thickness of insulation? State its formula in case of sphere?
	L1
	CO2
	[3M]

	8
	What is the criterion from laminar to turbulent flow in natural convection?
	L1
	CO4
	[3M]

	9
	State Wein’s law.
	L1
	CO6
	[3M]

	10
	What is NTU?
	L1
	CO5
	[3M]









           Part – B


   
 Max.Marks:50

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

	11.
	a)
	Derive general heat conduction equation in Spherical coordinates?
	L2
	CO1
	[5M]

	
	b)
	What thickness of glasswool (k = 0.038 W/m 0C) should be used to limit the heat leak rate to 50 W/m2 when the temperature difference across the layer is 50°C?
	L2
	CO1
	[5M]

	
	
	
	
	
	

	12.
	a)
	A hollow cylinder of inner radius r1 and outer radius r2 has temperature variation along the radius given by: T(r) = 400 – 400. ln(r/r1). Thermal conductivity of the material, k = 45 W/(m 0C). If r1 = 5 cm and r2 = 10 cm, determine the direction and rate of flow of heat at the two surfaces for 1 m length of pipe.
	L3
	CO2
	[5M]

	
	b)
	Discuss the effect of Biot number and Fourier number on ‘time constant’ of a thermocouple.
	L2
	CO2
	[5M]

	
	
	
	
	
	

	13.
	a)
	Using dimensional analysis, derive an expression for heat transfer coefficient in forced convection in terms of Nusselt number, Reynolds number and Prandtl numbers.
	L2
	CO3
	[5M]

	
	b)
	Water at 20°C flows through a 15 mm ID, 4 m long tube with a velocity of 2 m/s. Tube wall is maintained at a constant heat flux by electrical heating. What is the heat transfer coefficient and the total amount of heat transferred, and the temperature of tube wall at the exit, if the exit temperature of water is 60°C?
	L3
	CO3
	[5M]

	
	
	
	
	
	

	14.
	a)
	A horizontal metal plate, 0.6 m x 0.6 m, is exposed to sun and receives radiant energy at the rate 170 W/m2. If the heat transfer from the plate occurs to the surrounding air at 20°C by free convection only, find the steady state temperature of the plate. Assume that the bottom of the plate is insulated.
	L3
	CO4
	[5M]

	
	b)
	A hot square plate 50 cm x 50 cm at 100 0C is exposed to atmospheric air at 20 0C. Find the heat loss from both the surfaces of the plate when the plate is kept vertical.
	L3
	CO4
	[5M]

	
	
	
	
	
	

	15.
	a)
	Explain the phenomenon of film condensation with the help of a neat sketch.
	L2
	CO5
	[5M]

	
	b)
	Derive expression for LMTD of counter flow heat exchangers.
	L2
	CO5
	[5M]

	
	
	
	
	
	

	16.
	a)
	What is Stefan Boltzman law? Explain the concept of total emissive power of a surface.
	L2
	CO6
	[5M]

	
	b)
	A long pipe, 50 mm in diameter, passes through a room and is exposed to air at 20 0C. Pipe surface temperature is 93 0C. Emissivity of the surface is 0.6. Calculate the net radiant heat loss per metre length of pipe.
	L3
	CO6
	[5M]

	
	
	
	
	
	

	17.
	a)
	State Fourier’s law of heat conduction. Why negative sign is used?
	L2
	CO1
	[4M]

	
	b)
	A sphere of diameter 5 cm is heated electrically from inside. It is exposed to an ambient at 30°C with a heat transfer coefficient of 25 W/(m2C). If the surface of the sphere is to be maintained at 150°C, calculate the rate of heat loss from the sphere:
	L3
	CO2
	[3M]

	
	c)
	Explain the principle of dimensional analysis. What are its advantages and limitations?
	L3
	CO3
	[3M]

	
	
	
	
	
	

	18.
	a)
	Using Dimensional analysis for natural convection prove Nusselt number is a function of Grashoff number and Prandtl number.
	L2
	CO4
	[4M]

	
	b)
	Oil at 100°C (Cp = 3.6 kJ/kgK) flows at a rate of 30,000 kg/h and enters into a parallel-flow heat exchanger. Cooling water (Cp = 4.2 kJ/kg.K) enters the heat exchanger at 10°C at the rate of 50,000 kg/h. The heat transfer area is 10 m2 and U = 1000 W/(m2K). Calculate the following: (i) outlet temperature of oil and water (ii) maximum possible outlet temperature of water.
	L3
	CO5
	[3M]

	
	c)
	The temperature of a body of area 0.1 m2 is 900 K. Calculate the total rate of energy emission, intensity of normal radiation in W/(m2), maximum monochromatic emissive power, and wavelength at which it occurs.
	L3
	CO6
	[3M]
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