


CONTENTS

CHAPTER1BASICRELATIONS1

1.1DerivationoftheBalanceEquation,1
1.2EquationofConservationofMassfora

MulticomponentSystem,4
1.3DifferentialEquationofLinearDiffusion,5
1.4TheLinearBoundaryConditions,7
1.5ClassificationofLinearBoundaryValueProblemsofHeat

andMassDiffusion,9
1.6TransformationofCoordinates,14
1.7ReductiontoTwo-andOne-DimensionalForms,17

References,20

CHAPTER2THEGENERALSOLUTIONSOFSEVENDIFFERENT
CLASSESOFHEATANDMASSDIFFUSIONPROBLEMS21

2.1GeneralSolutionofProblemsofClassI,27
2.2GeneralSolutionofProblemsofClassII,45
2.3GeneralSolutionofProblemsofClassIII,55
2.4GeneralSolutionofProblemsofClassIV,64
2.5GeneralSolutionofProblemsofClassV,68
2.6GeneralSolutionofProblemsofClassVI,72
2.7GeneralSolutionofProblemsofClassVII,78

References,84

CHAPTER3EIGENVALUEPROBLEMS86

3.1EigenvalueProblemofClassI,86
3.2EigenvalueProblemofClassII,122
3.3EigenvalueProblemofClassIII,130
3.4EigenvalueProblemofClassIV,135
3.5EigenvalueProblemofClassV,137
3.6EigenvalueProblemofClassVI,140
3.7EigenvalueProblemofClassVII,142

References,144



CHAPTER4ONE-DIMENSIONALPROBLEMS146

4.1One-DimensionalProblemsofClassI,146
4.2One-DimensionalProblemsofClassII,176
4.3One-DimensionalProblemsofClassIII,181
4.4One-DimensionalProblemsofClassIV,186
4.5One-DimensionalProblemsofClassV,188
4.6One-DimensionalProblemsofClassVI,190
4.7One-DimensionalProblemsofClassVII,191

References,193

CHAPTERSCLASSISOLUTIONSAPPLIEDTO
STEADY-STATEDIFFUSION194

5.1StatementoftheSteady-StateClassIProblems,194
5.2One-DimensionalSteady-StateDiffusion,197
5.3MultidimensionalSteady-StateProblemsintheRectangular

CoordinateSystem,205
5.4MultidimensionalSteady-StateProblemsintheCylindrical

CoordinateSystem,220
5.5MultidimensionalSteady-StateProblemsintheSpherical

CoordinateSystem,230

References,233

CHAPTER6CLASSISOLUTIONSAPPLIEDTOHEATFLOW
THROUGHFINS234

6.1GeneralAnalysisofHeatFlowThroughFins,234
6.2HeatFlowThroughFins―Applications,243
6.3HeatTransferThroughanArrayofFins,260

References,270

CHAPTER7CLASSISOLUTIONSAPPLIEDTOTIMEDEPENDENT
HEATANDMASSDIFFUSION271

7.1FormulationofHeatandMassDiffusionProblems
ofClassI,271

7.2One-dimensionalTimeDependentDiffusioninSlab,
Cylinder,andSphere,,277

7.3One-dimensionalTimeDependentDiffusionin
Semi-infiniteRegions,325

7.4TimeDependentTemperatureDistributionina
Transpiration-CooledPorousPlate,330

References,336



CHAPTER8CLASSISOLUTIONSAPPLIEDTOFORCED
CONVECTIONINCONDUITS337

8.1SteadyFullyDevelopedFlowThroughConduits,337
8.2UnsteadyFullyDevelopedFlowThroughConduits,345
8.3ForcedConvectionHeatTransferinConduits,353

References,376

CHAPTER9CLASSⅡSOLUTIONSAPPLIEDTOHEAT
DIFFUSIONINONE-DIMENSIONAL
COMPOSITEMEDIA378

9.1FormulationofTransientHeatConductionfor
One-DimensionalCompositeMedia,378

9.2FormalSolutionforn-LayerCompositeMedium,380
9.3ConstructionofEigenfunctions,383
9.4DeterminationofEigenvaluesandEigenfunctions,385
9.5SummaryofGeneralSolutionsforLayersofSlabs,

Cylinders,andSpheres,393

References,397

CHAPTER10CLASSfflSOLUTIONSAPPLIEDTOHEATAND
MASSTRANSFERINCAPILLARYPOROUSBODY
ANDHEATTRANSFERINENTRANCE
CONCURRENTFLOW399

10.1Luikov'sEquationsofHeatandMassDiffusionin
CapillaryPorousBodies,399

10.2TemperatureandMoistureDistributionsDuringContact
DryingofaSheetofPorousMoistMaterial,401

10.3EntranceRegionHeatorMassTransferin
ConcurrentFlow,411

References,424

Notes,425

CHAPTER11CLASSIVSOLUTIONSAPPLIEDTOHEATORMASS
DIFFUSIONINONE-DIMENSIONAL
HETEROGENEOUSMEDIA429

11.1FormulationofTransientHeatorMassDiffusionin
One-DimensionalHeterogeneousMedia,430

11.2SolutionsforComponents'Potentials(Temperatureor
MassConcentration),432



11.3DistributionofPotentialsinanHeterogeneousSlab,
LongSolidCylinder,andSphere,436

References,439

Notes,439

CHAPTER12CLASSVSOLUTIONSAPPLIEDTOMASSDIFFUSION
INCHEMICALLYREACTINGSYSTEMS441

12.1SolutionforPotentialsforMonotypeHomogeneous
BoundaryConditions,442

12.2SolutionforBothBoundaryConditionsofthe
SecondKind,446

12.3SolutionfortheAveragePotentialsTav,k(t),448
12.4SolutionfortheSteady-StatePotentialsT0k(x),451
12.5SolutionfortheTransientHomogeneousPotentials

Ttk(x,t),454

References,460

CHAPTER13CLASSVISOLUTIONAPPLIEDTOHEATAND
MASSDIFFUSIONANDDEVELOPINGDUCTFLOW461

13.1HeatingofBodiesinaLimitedVolumeof
Well-StirredFluid,461

13.2MassDiffusionintoaBodyfromaLimitedVolumeof
Well-StirredFluid,474

13.3FlowDevelopmentintheHydrodynamicEntranceRegion
ofDucts,485

References,494

Notes,495

CHAPTER14CLASSVⅡSOLUTIONSAPPLIEDTODIFFUSION
WITHCHEMICALREACTION500

14.1ReversibleReaction,501
14.2InstantaneousReaction,510
14.3IrreversibleReaction,512
14.4NumericalResults,514

References,517

INDEX519




	page1
	page2
	page3
	page4
	page5
	page6

