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Chapter 1 : Modes of Heat Transfer and  

Heat Conduction 1-1 to 1-68 
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conduction, Convection and radiation heat transfer and it’s 
Governing laws. Generalized heat conduction equation in 
rectangular, cylindrical and spherical coordinates (only 
equations for cylindrical and spherical coordinates, no 
derivation). Steady state heat conduction through plane 
wall, composite wall, cylinder, composite cylinder, sphere 
and composite sphere. Thermal contact resistance. Critical 
radius of insulation in cylinder and sphere. 
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1.12 Heat Conduction Equation in   
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1.19 Overall Heat Transfer Coefficient, U .................. 1-27 

1.20 Analogy between Heat Conduction  
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(FINS) and Unsteady State  

Heat Transfer 2-1 to 2-44 
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of extended surfaces and its significance. Governing 
differential equation for fin (Finite, Infinite, and Insulated 
tips) and its solution. Fin efficiency and effectiveness. 
Analysis of Thermometric well. Unsteady state heat 
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unsteady state heat transfer, Thermal time constant. 
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Chapter 3 :  Convection 3-1 to 3-57 

Syllabus :  Convection : Free and Forced convection.  

External Flow : Velocity Boundary layer and Thermal 
Boundary layer, Laminar and turbulent flow over a flat 
plate.  

Internal Flow : Velocity Boundary layer and Thermal 
Boundary layer, Laminar and Turbulent flow in tubes. 
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4.3 Boiling .............................................................................. 4-3 4.3.1 Modes/Methods of Boiling ................................................ 4-3 
4.4 Regimes of Pool Boiling ............................................ 4-4 4.4.1 Critical Heat Flux .................................................................... 4-6 
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governing equations of mass transfer. Mass transfer 
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Heat Exchangers : Types of heat exchangers, Overall heat 
transfer coefficient, LMTD, Effectiveness, Effectiveness – 
Number of Transfer Unit (ɛ- NTU) method, Correction 
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