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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:25
Answer all QUESTIONS.
	1.
	Define Biot number. What is its significance in unsteady state heat transfer?
	[3M]

	2.
	Briefly explain about implicit method in numerical solution for heat conduction.
	[3M]

	3.
	Explain about hydrodynamic and thermal entry lengths in internal flow convection heat transfer.
	[3M]

	4.
	How is the laminar flow distinguished from turbulent flow in natural convection?
	[3M]

	5.
	Explain the terms irradiation and radiosity in radiation heat transfer.
	[3M]

	6.
	State and explain Fick’s law of diffusion. 
	[2M]

	7.
	Write the X-momentum and Y-momentum equations.
	[2M]

	8.
	Explain the term “Critical Heat Flux” in boiling phenomenon. 
	[2M]

	9.
	Distinguish between specular and diffuse radiation surfaces. 
	[2M]

	10.
	Define semi-infinite body and give one example.
	[2M]











Part – B


   
 Max.Marks:50
ANSWER ANY FIVE QUESTIONS. EACH QUESTION CARRIES 10 MARKS.
	11.
	
	Derive general heat conduction equation in cylindrical coordinate system. State the assumptions made.
	[10M]

	
	
	
	

	12.
	
	A fluid is flowing across a heated tube. The heat transfer coefficient h is a function of tube diameter d, free stream velocity of fluid U, thermal conductivity k, density ρ, viscosity µ and specific heat of the fluid Cp. Obtain a correlation for heat transfer coefficient through dimensional analysis in terms of non-dimension numbers using Buckingham Pi theorem.
	[10M]

	
	
	
	

	13.
	
	Derive an expression for heat transfer coefficient for laminar flow over a flat plate using approximate Integral boundary layer analysis.
	[10M]

	
	
	
	

	14.
	a)
	Calculate the rate of natural convection heat loss from the top and bottom of a flat, 1-m square, horizontal plate heated to 2270C in ambient air at 270C.

	[5M]

	
	b)
	Briefly describe the various non-dimensional numbers encountered in natural convection heat transfer.
	[5M]

	
	
	
	

	15.
	
	Determine the rate of heat transfer between two large parallel flat plates placed 5 cm apart, if one plate (A) is at 1116°C and the other (B) at 282°C. Plate A has an emissivity of 0.1 between wavelengths of 0 and 2.5 µ m and an emissivity of 0.9 for wavelengths longer than 2.5 µ m. The emissivity of plate B is 0.9 between wavelengths 0 and 4.0 µ m and 0.1 at longer wavelengths.
	[10M]

	
	
	
	

	16.
	
	Give the definition and significance of each of the following non-dimensional numbers used in Mass Transfer calculations.

(i) Sherwood Number

(ii) Stanton Number

(iii) Schmidt Number

(iv) Lewis Number

(v) Peclet Number


	[10M]

	
	
	
	

	17.
	
	Water entering at 10°C is to be heated to 40°C in a tube of 0.02-m-ID at a mass flow rate of 0.01 kg/s. The outside of the tube is wrapped with an insulated electric-heating element that produces a uniform flux of 15,000 W/ m2 over the surface. Neglecting any entrance effects and conduction resistance of tube, determine 
i) The Reynolds number.
ii) The heat transfer coefficient.

iii) The length of pipe needed for a 30°C increase in average temperature.
	[10M]
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