
Table of Contents

Notations X

Introduction 1

Chapter 1. Statementsand Use ofInverse Problems in StudyingHeat

TransferProcessesand Designing EngineeringUnits 3

1.1 Introductionto the problem 3

1.2 Simulationof Heat TransferProcesses 8

1.3 Inverse Heat TransferProblems (IHTP) 9
1.4 PracticalApplicationsand theRole ofInverseProblems in Thermal

Investigations 19

1.5 The Contents and Structureof the Book 28

1.6 Summary 32

Chapter 2. Analysisof Statementsand SolutionMethods forInverse
Heat TransferProblems 33

2.1 Inverse Problems Formulation and Stabilityof Their Solution... 35

2.2 ExistenceofInverse Problem Solutions 48

2.3 Uniqueness of SolutionofInverse Heat Conduction Problems. .. 50
2.4 Degree ofInstabilityof a Boundary Inverse Heat Conduction

Problem 54

2.5 Conditionally-Well-PosedStatement ofInverse Problems 57

2.6 RegularizationPrinciplesofIll-PosedInverse Problem
Solutions 61

2.7 Summary 69

Chapter 3. AnalyticalForms of Boundary InverseHeat Conduction
Problems 70

3.1 Determination of TransientBoundary Conditionsin a
One-dimensional Case 71

3.2 Recovery of Boundary Conditions with a DifferentialMethod of

Measurement 75
3.3 AnalyticalForms of MultidimensionalInverse Problems 78

3.4 Statement of a Two-Dimensional Inverse Problem 89



Viii TableofContents

3.5 FictitiousBoundary Method for SolvingInverse Boundary

Problems 91
3.6 Summary 95

Chapter 4. DirectAlgebraicMethod of DeterminingTransientHeat Loads 96

4.1 The Recurrent Algorithm Construction 97
4.2 The Boundary Condition Recoverability 101

4.3 Step RegularizationPrincipleand Limits of Method Applicability 103

4.4 The Solutionof an Inverse Heat Conduction Problem Using Some
Other Methods of Approximation and with Disturbed Data .... 117

4.5 AlgorithmicPresentationof a Two-Dimensional Inverse Heat

Conduction Problem 119

4.6 Summary 123

Chapter 5. Solutionof Boundary InverseHeat Conduction Problems by

Direct Numerical Methods 124

5.1 Construction of DifferenceAlgorithms 125

5.2 StabilityCriterionof theDifferenceMethod forSolvinga Boundary

Inverse Problem 133
5.3 Investigationinto the Stabilityof Numerical SolutionforInverse

Problems 134

5.4 An ImplicitScheme forInverse Problem Numerical Solution .... 143

5.5 ArtificialHyperbolizationof the Heat Conduction Equation in
Solvinga Boundary Inverse Problem 147

5.6 Summary 149

Chapter 6. The Extremal Formulationsand Methods of SolvingInverse

Heat Conduction Problems 150

6.1 A Boundary Inverse Problem in the Extremal Statement 151

6.2 The IterativeRegularizationPrinciple 153

6.3 ParametricOptimizationin SolvingInverse Problems 155

6.4 Gradient Methods of ParametricOptimization 158
6.5 FunctionalOptimizationin Inverse Problems 161

6.6 The Selectionof Approximate Solutionand the General

Appraisement of Gradient Methods 166

6.7 IterativeAlgorithms forSolving a Linear Inverse Problem 169
6.8 ExperimentalInvestigationof Algorithms 172

6.9 Numerical Determination of Heat Loads Under Varying

Thermophysical Propertiesof the Body 179

6.10 Solutionof a Non-Linear Inverse Problem in StatementII 184
6.11 The IterationTechnique of Determining Non-Stationary Heat

Loads in the Two-Dimensional Case 187
6.12 Summary 190



TableofContents IX

Chapter 7. Regularizationof VariationalForms ofInverseHeat

Conduction Problems 192

7.1 The RegularizedForm ofInverse Problems 193

7.2 The Construction of a RegularizingOperator 196

7.3 Regularizationof theInverse Problem Finite-dimensionalForm 200

7.4 The AdmissibleDegree of Smoothing and Approximation Sampling
Procedures 203

7.5 The ReconstructionAccuracy Analysisof Boundary Heat

Conditions 208

7.6 By-IntervalRegularizationof a NonlinearInverse Problem 215
7.7 RegularizedContinuation of the Solutionof a Nonlinear Heat

Conduction Equation 217

7.8 The Regularizationof a Two-Dimensional Inverse Problem 225

7.9 Summary 226

Chapter 8. IterativeRegularizationofInverse Problems 227

8.1 On the Rigorous Basisof theIterativeRegularization 228

8.2 General Formulation and IntegralForms of LinearInverse Heat
Conduction Problems. Gradient of the ResidualFunctional 231

8.3 The General Formulation of Nonlinear IHCP. The Problem for

an Increment of Temperature Field 239

8.4 Adjoint Problems and Gradient of a Functional 245
8.5 Gradient Algorithms with Regard to a PrioriInformation 262

8.6 Examples of theConstructionof the Algorithmsforthe Solutionof

Inverse Problems 281
8.7 Computational Experiments 299

8.8 Summary 327

Conclusion 329

Bibliography 332

AdditionalBibliography 340

SubjectIndex 345


	page1
	page2
	page3

