[image: image1.jpg]Sreenidhi Institute of Science and Tm:hnnlngy

AUTONOMOUS






Sreenidhi Institute of Science and Technology

(An Autonomous Institution)
Code No: 5B620 





                 
      Date: 12-Nov-2020 (FN)
B.Tech III-Year II-Semester External Examination, Nov/Dec - 2020 (Supplementary)
HEAT TRANSFER (ME)
Time:
 2 Hours







                    Max.Marks:75


 
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.

ANSWER ANY 5 OUT OF 8 QUESTIONS. EACH QUESTION CARRIES 15 MARKS.
	1.
	a)
	Derive the General Three Dimensional Heat Conduction Equation in Cartesian Coordinate system.
	[8M]

	
	b)
	State & Explain Fourier’s Conduction equation. What is the effect of temperature on thermal conductivity?
	[7M]

	
	
	
	

	2.
	a)
	Apply heat conduction equation to the insulation of an electrical conductor (cylindrical) and derive the expression for critical radius of insulation.
	[8M]

	
	b)
	A brass spherical shell of 10 cm ID and 20 cm OD has an inner surface temperature of 100C and the outer surface temperature of 400C. Estimate the net rate of heat transfer in to the sphere due to conduction and the temperature at the mean radius of the shell. Assume steady state conditions. 
	[7M]

	
	
	
	

	3.
	a)
	Explain the following non dimensional  numbers  


(i) Reynolds number      (ii) Prandtl number        (iii)  Nusselt number.
	[6M]

	
	b)
	A hot flat plate of length 3 m and width 1 m is maintained at constant temperature of 1500C is exposed on either side to forced convection with air flow. The free stream velocity of air is 1 m/s and free stream temperature of air is 270C. Estimate the average heat transfer coefficient over the flat plate and rate of heat loss to the air.
	[9M]

	
	
	
	

	4.
	a)
	Illustrate the natural convection phenomena for a fixed hot vertical flat plate exposed to still ambient air with a neat sketch showing the development of natural convection currents and growth of boundary layer.
	[8M]

	
	b)
	A vertical cylinder of 10 cm outer diameter and length 2m is maintained at a constant temperature of 800C and is exposed to still ambient air at 200C. Estimate the natural convection heat transfer coefficient and the rate of heat loss from the cylinder.
	[7M]

	
	
	
	

	5.
	a)
	Draw the pool boiling curve and explain the various regimes.
	[8M]

	
	b)
	Derive an expression for LMTD  in a parallel flow double pipe heat exchanger. 
	[7M]

	
	
	
	

	6.
	a)
	Explain the term “Shape Factor”. List the algebraic principles of Shape Factor.
	[8M]

	
	b)
	Two Parallel black plates 0.5 x 1.0 m is spaced 0.5m a part one plate is maintained at 1000oc and the other at 500oc. What is the net radiant heat exchange between the two plates?
	[7M]

	
	
	
	

	7.
	a)
	Discuss the mechanism of Radiation Heat Transfer. State and explain Stefan Boltzman law of radiation.
	[8M]

	
	b)
	Explain Newton’s law of cooling. Distinguish between Natural convection and forced convection.
	[7M]

	
	
	
	

	8.
	a)
	Derive an expression for heat transfer rate in an infinitely long straight fin of rectangular cross section.
	[8M]

	
	b)
	Explain the concept of Lumped Heat Capacity in transient heat conduction.
	[7M]
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