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B.E./B.TECH. Degree Examination,  December 2020 
Fourth Semester  

CH16404 -HEAT TRANSFER  
(Regulation 2016) 

Time: Three hours                                                                                            Maximum : 80 Marks 
Answer ALL questions 

PART A - (8 X 2 = 16 marks) 
1. Which of the following is the unit for the rate of heat transfer through any material?  

a) Joule   b) Newton   c) Pascal   d) Watt 
2. Heat transfer in a long, hollow cylinder which is maintained at uniform but different 

temperatures on its inner and outer surfaces is assumed to take place in which direction? 
a) Axial direction   b) Radial direction 

3. The convective heat transfer rate between a surface and adjacent fluid is given by  
a) Newton’s first law  b) Newton’s law of cooling 

4. Forced convection in a liquid is caused by 
a) Intense stirring  b) Density difference brought about by temperature gradient 

5. Define and give the range for a parameter that accounts for the effects of orientation on 
radiation between surfaces. 

6. Differentiate sub-cooled Boiling and Saturated Boiling. 
7. List any two challenges faced in maintaining dropwise condensation. 
8. Justify the statement”Evaporation causes cooling”. 

PART B - (4 X16 = 64 marks) 
9 (a) Derive an expression of one-dimensional heat flux for a cylinder and sphere whose 

thermal conductivity varies with temperature as per the equation K=a+bT+cT2.   
(16) 

(OR) 
 (b) (i) Derive the equation of heat flux for a hollow cylinder having inner radius R1, 

outer radius R2, and thermal conductivity k. Inner wall temperature T1 is 
higher than outer wall temperature T2 

(10) 

  (ii) Give the signifance of critical insulation thickness. (6) 
 

10. (a) Establish a relationship between Nusselt number, Grashoff number and Prandtl 
number using Buckingham П theorem. 

(16) 

(OR) 
 (b) Establish a relationship between heat and momentum transfer coefficient for the 

flow of fluid through a circular pipe. 
(16) 
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11. (a) Sketch and discuss diffferent boiling regimes for the flow of fluid under the 

influence of buoyancy. 
(16) 

(OR) 
 (b) The condenser of a steam power plant operates at a pressure of 7.5 kPa. Steam at 

this pressure condenses on the outer surfaces of horizontal pipes through which 
cooling water circulates. The outer diameter of the pipes is 2 cm and the outer 
surface of the pipes are maintained at 31°C. Determine  
(a) The rate of heat transfer to the cooling water circulating in the pipes  
 (b) The rate of condensation of steam per unit length of a horizontal pipe. 

(16) 

 
12. (a) Sketch and discuss in detail, the type of evaporator used in sugar industry for 

evaporation of cane- sugar juice. 
(16) 

(OR) 
 (b) A double walled flask may be idealized to be equivalent to two infinite parallel 

plates. The emissivities of walls are 0.4 and 0.8 respectively. The space between 
them is evacuated.  A shield of polished aluminum of  e = 0.05 is inserted between 
them. Find the reduction in heat transfer due to insertion of radiation shield. 

(16) 

 


