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Chapter 1 Thermodynamics, Heat Transfer and Fundamentals of Fluid(J 1.1 Thermodynamicsld 1.2 Heat
Transfer(] 1.3 Fluid MechanicsChapter 2 Fuels and Combustion[] 2.1 A Short History of Combustion Theory
[0 2.2 Fossil Fuels] 2.3 Methods of Burning Solid Fuels(] 2.4 The Formation and Control of NO~ During
CombustionChapter 3 Powerplants] 3.1 Fossil-Fuel Power Plant[] 3.2 Hydroelectric Power Plant] 3.3 Nuclear
Power Plant[] 3.4 Combined Cycle Power PlantChapter 4 Boiler] 4.1 Boiler Types and Applications(] 4.2
Furnaceld 4.3 Superheater and Reheater(] 4.4 Economizer and AirheaterChapter 5 Turbine[d 5.1 Principles of
Steam Turbined 5.2 Gas-Turbined 5.3 Hydraulic Turbined 5.4 Wind TurbineChapter 6 Auxiliary in Power
Plantst] 6.1 Pulverized Fuel System[] 6.2 Fans[] 6.3 Electrostatic Precipitator(] 6.4 Sulfur Dioxide Wet Scrubber
System 6.5 Condenserst] 6.6 The Feed PumpsChapter 7 Operation of Boiler and TurbinelJ 7.1 Boiler
Start-UpO 7.2 Boiler Normal Operationd 7.3 Boiler Shutdown[] 7.4 Turbine OperationChapter 8 Heat
Exchanger[d 8.1 Classification o{ Heat Exchangers(] 8.2 An Overview of Heat Exchanger Design Methodology
(1 8.3 Selection of Heat Exchangers and Their Componentsl] 8.4 Heat Exchangers in Municipal Wastewater
Treatment PlantsChapter 9 New Energyl] 9.1 The Future of Energy[] 9.2 Typical Solar Energy Ultilization
Systems[] 9.3 Nonwood Bioenergy[] 9.4 Wind Energyld 9.5 Tidal EnergyChapter 10 Internal Combustion
Engineld] 10.1 Thermodynamic Cycle for Internalcombustion] 10.2 Free-Piston Engine Basics[J 10.3
Direct-Injection Hydrogen-Fueled Internal Combustion EngineChapter 11 Air Conditioning and Ventilation

[0 11.1 Human Comfort[d 11.2 Air Conditioning Systems[] 11.3 Ventilation and Air Handling SystemsChapter
12 Instrumentation and Control in Coal-fired Power Plants[] 12.1 Introduction to Control Theory[d 12.2
Fundamentals of Process Control[] 12.3 Distributed Control Systems[] 12.4 Typical Control Loops in Coal-fired
Power PlantsReferences
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[0 O After combustion is established[] the required air-fuel rates must be maintained] Withinsufficient airflow

[ the formation of combustible gas pockets is possible[] which creates thepotential for explosions] Air should be
furnished to match the combustion requirements of thefuel(] and a small amount of excess air should be used to
ensure proper mixing and to promotethe correct fuelair distribution] In addition[] it is important to verify boiler
water levels and flowsd Combustion shouldnever be established until adequate cooling water is in the tubes and
steam drumU Operatingprocedures should be followed carefully based on the designer’ s instructionsd The set
point for each safety valve is normally checked and adjusted] if necessaryd] immediately after reaching the
operating pressure for the first time with steam[ Safety valveseats are susceptible to damage from wet steam or grit
O For initial operation or aftermaintenancel] this potential damage to the seats is a primary reason to clean the
boiler and blow Out the superheater and steam lines prior to testing the safety valves[] Safety valves on drum-type
boilers are normally tested for both setpoint pressure and theclosing pressureld This requires that the boiler
pressure be raised until the safety valve opensand it relieves enough pressure s that the safety valve closes properly
O
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