
Table of Contents 

1. Introduction 

 1.1 Why Is Engineering Different?  

 1.2 Thinking Big and Small  

 1.3 Crude and Refined Calculations  

 1.4 The Engine and the Atmosphere – A Broad Outline  

o 1.4.1 The Engine  

o 1.4.2 The Atmosphere  

o 1.4.3 The Engine and the Atmosphere – An Engineering System  

o 1.4.4 Summary  

 1.5 Outline of the Book  

 1.6 Problems  

2. Thermodynamics 

 2.1 What Is the Most Efficient Engine?  

 2.2 Thermodynamic Systems, Thermal Equilibrium, and Temperature  

 2.3 Engineering Cycles and Heat Engines  

 2.4 Energy, Work, and Heat: The First Law of Thermodynamics  

 2.5 Summary of the First Law  

 2.6 Alternative Forms of the First Law  

 2.7 Application of the First Law to a Piston Engine  

 2.8 Reversibility  

 2.9 The Carnot Cycle  

 2.10 A Comparison between a Real Cycle and the Idealized Carnot Cycle  

 2.11 The Second Law of Thermodynamics  

 2.12 Summary and Discussion  

 Problems  

3. Fluid Dynamics 

 3.1 Smooth Streams, Transition, and Turbulence  

 3.2 Why Is It So?  

 3.3 Why We Need Pumps: Friction and Stresses in Fluids  

o Laminar Flow  

o Turbulent Flows  

o The Calculation of Pressure Drop in a Pipe  

 3.4 The Bernoulli Equation  

 3.5 Some Applications of the Bernoulli Equation  

 3.6 A Further Look at the First Law of Thermodynamics: Open Systems  

 3.7 Gas Turbines and Jet Engines  

 3.8 The Fluid Mechanics of the Internal Combustion Engine  

 3.9 The Use of Computers in Studying the Fluid Dynamics of Engines  

 3.10 Summary and Discussion  



 Problems  

4. Heat Transfer 

 4.1 Conduction  

 4.2 Convection  

 4.3 Radiation  

 4.4 Radiation in a Vacuum  

 4.5 Radiation through Gases  

 4.6 Summary  

 Problems  

5. The Atmosphere 

 5.1 Overall Characteristics  

 5.2 The Energy and Power of Its Motion  

 5.3 The Role of Water  

 5.4 Scales of Motion  

 5.5 Its Variation with Height  

 5.6 The Greenhouse Effect  

 5.7 The Atmospheric Boundary Layer  
o Temperature Profiles in the ABL  

o The Richardson Number  

 5.8 Discussion  

 Problems  

6. Energy Sources 

 6.1 The Energy in Chemical Bonds: Hydrocarbon and Hydrogen Fuels  

 6.2 The Energy in Atomic Bonds: Nuclear Energy  

 6.3 Renewable Energy  

 6.4 An Example of a Renewable Energy Source: The Windmill  

 6.5 The Availability of Wind, Sun, and Water  

 6.6 Are Our Energy Sources Finite?  

 6.7 Summary  

 Problems  

7. The Engine, the Atmosphere, and the Engineer 

 7.1 Review  

 7.2 Local and Global Issues: Small and Large Numbers Revisited  

 7.3 The Difficulty of Making Predictions  

 7.4 A Crude Estimate of Future Energy Consumption  

 7.5 The Engineer's Dilemma  

 7.6 The Challenge  



Appendix 

 The Equations of Fluid Motion  

References 

 General References  

 Specialized Sources  

Additional Sections 

 Answers to Problems  

 Index 

 


	Table of Contents
	1. Introduction
	2. Thermodynamics
	3. Fluid Dynamics
	4. Heat Transfer
	5. The Atmosphere
	6. Energy Sources
	7. The Engine, the Atmosphere, and the Engineer
	Appendix
	References
	Additional Sections

