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Andreas Öchsner and Thomas Fiedler

2.1 Introduction 31
2.1.1 Finite Element Method and Heat Transfer Problems 31
2.1.2 Hollow-Sphere Structures in the Context of Cellular Metals 33

Cellular and Porous Materials: Thermal Properties Simulation and Prediction
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Pablo A. Muñoz-Rojas, Emilio C. Nelli Silva, Eduardo L. Cardoso,

and Miguel Vaz Junior

12.1 Introduction 385
12.2 Optimization Approaches 386
12.2.1 Evolutionary Algorithms (EAs) 387
12.2.1.1 Basic Concepts in Evolutionary Algorithms 387
12.2.2 Mathematical Programming using Gradient-Based Procedures 389
12.3 Periodic Composite Materials 389
12.3.1 Homogenization of Heat Properties in Periodic Composite

Materials 390
12.3.2 Functionally Graded Materials 394
12.3.3 Numerical Implementation of Homogenization 395
12.3.4 Material Design: Shape and Topology Optimization

of a Unit Cell 397
12.3.4.1 Shape Optimization 398
12.3.4.2 Topology Optimization 401
12.4 General Applications Review 403
12.5 Results Obtained with the FGM Approach in this Work 410
12.6 Conclusions 413

References 414

Index 419

Contents XI




