Table of Contents

1. Introduction
o Basic concepts of heat and mass transfer
o Modes of heat transfer
o Thermal energy and conservation principles
o Engineering applications
2. Introduction to Conduction
o Fourier's law of heat conduction
o Thermal conductivity
o General heat diffusion equation
o Boundary and initial conditions
3. One-Dimensional, Steady-State Conduction
o Plane walls
o Cylinders and spheres
o Thermal resistance concept
o Composite systems
o Extended surfaces (fins)
4. Two-Dimensional, Steady-State Conduction
o Analytical solutions
o Numerical methods
o Shape factors
o Finite-difference techniques
5. Transient Conduction
o Lumped capacitance method
o One-dimensional transient conduction
o Heisler charts
o Semi-infinite solids
6. Introduction to Convection
o Convective heat transfer principles
o Boundary layer concepts
o Newton's law of cooling
o Dimensionless parameters
7. External Flow
o Laminar and turbulent boundary layers
o Flow over flat plates
o Flow across cylinders and spheres
o Empirical correlations
8. Internal Flow
o Flow in tubes and ducts
o Fully developed flow
o Heat transfer correlations
o Pressure drop and friction



9. Free (Natural) Convection

o Buoyancy-driven flow

o Natural convection correlations

o Combined forced and free convection
10. Boiling and Condensation

o Pool boiling

e Flow boiling

e Condensation mechanisms
o Heat transfer coefficients

11. Heat Exchangers

e Types of heat exchangers

e Overall heat transfer coefficient
e LMTD method

o Effectiveness-NTU method

e Heat exchanger design

12. Radiation: Processes and Properties

e Thermal radiation fundamentals
o Blackbody radiation

e Surface properties

o Radiation laws

13. Radiation Exchange Between Surfaces

« View factors

o Radiation networks
e Enclosure analysis
« Radiation shields

14. Diffusion Mass Transfer

o Diffusion mechanisms

e Fick's law

« Convective mass transfer

e Analogies between heat and mass transfer
e Simultaneous heat and mass transfer

Appendices

e Thermophysical properties of materials
« Mathematical relations

e Heat generation solutions

e Transient conduction charts

o Convection equations

o Boundary-layer solutions






	Table of Contents

