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Answer Question No.1 (Part-1) which is compulsory, any EIGHT from Part-II and any TWO from 

Part-III. 

The figures in the right hand margin indicate marks. 

 

Part- I 

Q1  Only Short Answer Type Questions (Answer All-10) (2 x 10) 

 a) The heat flow rate through a 3 cm thick wood board for a temperature difference of 

30
0
C between two surface is 120 W/m

2
. Calculate the thermal conductivity of the 

wood. 

 

 b) Define Reynold’s number and mentions its significance in fluid flow.  

 c) Explain the tem particulate fluidization.  

 d) Explain the tem black body.  

 e) Write the unit and dimension of thermal conductivity.  

 f) Derive the burke-plummer equation for flow through a packed bed. Discuss the 

limitations of this equation. 
 

 g) Write and explain Fourier first law of heat conduction?  

 h) Discuss the various modes by which diffusion in porous solids takes place.  

 i) Discuss how fick’s second law of diffusion is applied to carburization of γ-iron.  

 j) Explain the significance of Sherwood number, grashof number and prandtl number.  

    

  Part- II  

Q2  Only Focused-Short Answer Type Questions-  (Answer Any Eight out of Twelve) (6 x 8) 

 a) Derive Bernoulli’s equation from Euler’s equation and explain its each terminology?  

 b) Derive an equation for incompressible fluid of constant viscosity flowing in laminar 

flow through the pipe? 

 

 c) By application of law of conservation of mass, derive an equation for overall mass 

balance? 

 

 d) Using Newton’s second law of motion, derive an equation of momentum balance?  

 e) Derive an expression for the terminal velocity of a solid sphere falling through a liquid 

assuming that stokes’ law holds good for the system? 

 

 f) What is Convection? Differentiate between free and forced Convection?  

 g) Explain the term conduction, steady state conduction and unsteady state conduction?  

 h) Derive equation of continuity for incompressible & steady state laminar fluid flow in 

rectangular coordinates? 

 

 i) What is Viscosity? State Newton’s law of viscosity & derive unit of viscosity. Also 

classify different types of fluids? 

 

 j) Explain Fourier’s law of heat conduction and define thermal conductivity ( k)?  

 k) Derive equation of temperature profile for steady state one dimensional heat conduction 

through a large plane? 

 

 l) What is radiation? Explain absorptivity , reflectivity transmissivity & emissivity.  
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  Part-III 

 

 

  Only Long Answer Type Questions (Answer Any Two out of Four) 

 

(16 x 2) 

Q3  What do you mean by convection? Explain different type of convection with suitable 

example. State Newton’s law of cooling and derive unit for coefficient of convection 

(h)? 

 

    

Q4  State Fick’s laws of diffusion and define diffusivity. Explain terms: Molar 

concentration, Molar Fraction, Mass Fraction 

 

    

Q5  How radiative heat transfer is different than conduction and convection? Explain 

Emissivity, Emissive power, Black body, gray body and white body? 
 

    

Q6  Derive Hagen-Poiseulle equation for fluid flowing through pipe?  
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