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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:20
Answer all QUESTIONS.
	1.
	Give some examples of heat transfer in engineering.
	[2M]

	2.
	State Fourier’s law of heat conduction? Why the negative sign is used.
	[2M]

	3.
	What is heat generation in a solid? Give examples.
	[2M]

	4.
	Explain the significance of Rayleigh number.
	[2M]

	5.
	What is a heat exchanger? What are its applications?
	[2M]

	6.
	Write an expression for blackbody radiation.
	[2M]

	7.
	What is the difference between the fin effectiveness and the fin efficiency?
	[2M]

	8.
	Explain Thermal Boundary Layer.
	[2M]

	9.
	List out the applications of heat exchangers.
	[2M]

	10.
	One face of a copper plate 3 cm thick is maintained at 400◦C, and the other face is maintained at 100◦C. How much heat is transferred through the plate?
	[2M]









Part – B



   
 Max.Marks:50
ANSWER ANY FIVE QUESTIONS. EACH QUESTION CARRIES 10 MARKS.
	11.
	a)
	List out various heat transport mechanisms.
	[2M]

	
	b)
	Derive Fourier law of heat conduction in cylindrical coordinates.
	[8M]

	
	
	
	

	12.
	a)
	What is thermal resistance?
	[2M]

	
	b)
	Find the steady state heat flux through the infinite composite slab made up of two materials. Also find the interface temperature Ti . thickness of slab 1 and 2 are 5 cm and 10 cm respectively. The thermal conductivities of the two materials vary linearly with temperature as  

k1= 0.05 (1+0.008T) W/mK 

k2= 0.04 (1+0.075T) W/mK Where T is 0C
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	[8M]

	
	
	
	

	13.
	a)
	What is the hydraulic diameter? When is it used?
	[5M]

	
	b)
	Air at 2 atm and 2000C is heated as it flows through a tube with a diameter of 2.54 cm at a velocity of 10 m/s. Calculate the heat transfer per unit length of tube if a constant-heat-flux condition is maintained at the wall and the wall temperature is 200C above the air temperature, all along the length of the tube. How much would the bulk temperature increase over a  3-m length of the tube?
	[5M]

	
	
	
	

	14.
	a)
	Define the Grashof number. What is its physical significance?
	[5M]

	
	b)
	A large vertical plate 4.0 m high is maintained at 600C and exposed to atmospheric air at 100C. Calculate the heat transfer if the plate is 10 m wide.
	[5M]

	
	
	
	

	15.
	a)
	Why is a counter flow exchanger more effective than a parallel-flow exchanger?
	[5M]

	
	b)
	Water at the rate of 68 kg/min is heated from 35 to 750C by an oil having a specific heat of 1.9 kJ/kg · 0C. The fluids are used in a counter flow double-pipe heat exchanger, and the oil enters the exchanger at 1100C and leaves at 750C. The overall heat-transfer coefficient is 320 W/m2 · 0C. Calculate the heat-exchanger area.
	[5M]

	
	
	
	

	16.
	a)
	How does thermal radiation differ from other types of electromagnetic radiation?
	[5M]

	
	b)
	A glass plate 30 cm square is used to view radiation from a furnace. The transmissivity of the glass is 0.5 from 0.2 to 3.5 µm. The emissivity may be assumed to be 0.3 up to 3.5 µm and 0.9 above that. The transmissivity of the glass is zero, except in the range from 0.2 to 3.5 µm. Assuming that the furnace is a blackbody at 20000C, calculate the energy absorbed in the glass and the energy transmitted.
	[5M]

	
	
	
	

	17.
	a)
	Name some good conductors of heat; some poor conductors.
	[4M]

	
	b)
	What is the significance of Biot and Fourier Numbers?
	[3M]

	
	c)
	What is the Dittus-Boelter equation? When does it apply?
	[3M]

	
	
	
	

	18.
	a)
	Define the bulk temperature. How is it used?
	[4M]

	
	b)
	What is critical heat flux, discuss its importance in design of thermal systems?
	[3M]

	
	c)
	List out the applications of heat exchangers.
	[3M]
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