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1 Fluid Mechanics and Fluid Machines1.1 Definition of a Fluid and Classification of Fluid Flow1.2 Historical
Development of Fluid Mechanics1.3 The Characteristics of Fluids1.4 Scope Significance and Trend of Fluid
Mechanics1.5 The Principles of Fluid Machines1.6 Tmbulent Flow2 Thermodynamics and Heat Transfer2.1 Basic
Concepts of Thermodynamics2.2 Thermodynamics Systems2.3 General Characteristics of Heat Transfer2.4
Conduction2.5 Natural Convection2.6 Radiation3 Fuels and Combustion3.1 Heat of Combustion3.2 Combustion
Equipment3.3 Fuel-ash3.4 The Mechanisms of Gaseous Fuels Combustion3.5 The Combustion of Liquid Fuels
and Solid Fuels3.6 Nuclear Fuels3.7 Liquid By-product Fuels4 Refrigeration and Airconditioning4.1 The Ideal
Basic Vapor Compression Refrigeration Cycle4.2 Refrigerant Evaporators4.3 Refrigeration4.4 Absorption Heat
Pumps4.5 Comfort and Discomfort4.6 Compressor Failure4.7 Operation and Maintenance of the Aireonditioning
Plant4.8 Air-conditioning cycle equipment5 Boiler5.1 Boiler and Its Development5.2 Stokers5.3 Boiler
Circulation5.4 Fossil-fuel Boilers for Eleetrie Utilities5.5 Spreader Stoker5.6 Economizers and Air Heaters5.7
Selection of Coal-burning Equipment5.8 Oil and Gas Burning Equipment5.9 Furnace5.10 Gas and Fuel Oil - fired
Furnaces5.11 Boiler Design5.12 Superheaters and Reheaters6 Turbine6.1 Steam Turbine6.2 Gas Turbine6.3
Compressor6.4 Gas Turbine Plants6.5 Classification of Steam Turbines6.6 Current Practice and Trends of
Turbine6.7 The Modem Steam Power Plant6.8 Wind Turbines6.9 The Principle of Steam Turbine7 Environmental
Protection, Corrosion and Others7.1 Ash Removal and Disposal7[] 2 Oil-ash Corrosion7] 3 Control OfPollutant
Gases7[] 4 Fans70] 5 Stokers7[J 6 Flue Gas Desulfunzation7[] 7 Steam Separation70] 8 Pulverizers7[] 9 Prevention
0f Scaling in Boilers70 10AirPollution70 11 Pressure Measurement7[] 12 Clean Coal Teachnologies] [0 O O [
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00 O An adequate flow of water and water-steam mixture is necessity for steam generation and control of tube
metal temperatures in all the circuits of a steam-generating unit. At supereritical pressures, this flow is produced
mechanically by means of pumps. At subcritical pressure, s, circulation is produced either naturally by the action of
the fiorce of gravity, by pumps, or by a combination of the two.[] (1 The force of gravity available to produce flow
in natural circulation comes from the difference between the densities [J Ib/cu itC] of the fluids in the downcomer
O downflow] and riser 0 upflowd portions of the circuit 0 Fig. 5. 3 [0 . Maximum pumping effect occurs if the
fluid in the downcomers is water at or slightly below saturation temperature and free of steam bubbles.
Heat-absorbing risers at saturation temperature convey to the boiler drum a water-steam mixture of less density
than that of the water in the downcomers. This difference in density establishes the force available for circulation.[]
[ The flow in the various circuits of boiler units designed for forced circulation at subcritical pressures, is produced
by mechanical pumps. There are two general types of forced-cireulation systems, a“ once-through” system and
a“ recirculating” system. 0O OO
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