
Table of Contents 
Part I — Introduction and Fundamentals 

1. Introduction 

o Heat transfer and thermal sciences 

o Conduction, convection, and radiation 

o Energy conservation 

o Relationship between heat transfer and thermodynamics 

o Problem-solving methodology 

2. Introduction to Heat Conduction 

o Fourier's law 

o Thermal conductivity � 

o Heat diffusion equation 

o Boundary and initial conditions 

o Internal heat generation 

Part II — Heat Conduction 

3. One-Dimensional, Steady-State Conduction 

o Plane walls 

o Cylinders 

o Spheres 

o Thermal resistance networks 

o Contact resistance 

o Fins / extended surfaces 

o Heat generation 

4. Two-Dimensional, Steady-State Conduction 

o 2-D heat equation 

o Analytical solutions 

o Numerical methods 

o Finite-difference methods 

o Gauss-Seidel method 

5. Transient Conduction 

o Transient heat transfer 

o Lumped-capacitance method 

o Biot number 

o Fourier number 



o Analytical solutions 

o Heisler charts 

Part III — Convection 

6. Introduction to Convection 

o Forced and natural convection 

o Boundary layers 

o Conservation equations 

o Convection coefficient ℎ 

o Reynolds, Prandtl, and Nusselt numbers 

7. External Flow 

o Flow over a flat plate 

o Laminar boundary layer 

o Turbulent boundary layer 

o Flow separation 

o Flow over cylinders and other bodies 

8. Internal Flow 

o Flow inside pipes and ducts 

o Laminar and turbulent flow 

o Fully developed flow 

o Pressure losses 

o Internal convection 

9. Free/Natural Convection 

o Buoyancy 

o Grashof number 

o Rayleigh number 

o Natural convection from surfaces 

o Empirical correlations 

Part IV — Phase Change and Heat Exchangers 

10. Boiling and Condensation 

 Pool boiling 

 Flow boiling 

 Critical heat flux 



 Film condensation 

 Dropwise condensation 

11. Heat Exchangers 

 Heat exchanger types 

 Energy balances 

 LMTD method 

 Effectiveness–NTU method 

 Overall heat-transfer coefficient � 

 Fouling 

Part V — Radiation 

12. Radiation: Processes and Properties 

 Thermal radiation 

 Blackbody radiation 

 Emissivity 

 Absorptivity, reflectivity, transmissivity 

 Stefan–Boltzmann law 

 Wien's law 

 Planck's law 

13. Radiative Exchange Between Surfaces 

 View factors 

 Blackbody radiation exchange 

 Gray surfaces 

 Radiation resistance networks 

 Enclosures 

Part VI — Mass Transfer 

14. Mass Diffusion 

 Molecular diffusion 

 Fick's law 



 Steady and transient diffusion 

 Mass diffusivity ��� 

 Convective mass transfer 

 Heat–mass transfer analogy 

 


	Table of Contents
	Part I — Introduction and Fundamentals
	Part II — Heat Conduction
	Part III — Convection
	Part IV — Phase Change and Heat Exchangers
	Part V — Radiation
	Part VI — Mass Transfer


