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Abstract. Topology optimization refers to the problem of designing a structure by distributing a 

limited volume of material inside a fixed domain (the so-called design domain) in order to optimally 

accomplish a certain objective (frequently, to maximize the stiffness of the structure). In most cases, 

the loads on the structure are assumed to be given. However, in the case of self-weight and surface 

pressure, the loads are design-dependent. In thermal problems, design-dependent loads appear with 

boundary heat flux and convection. Until today, design-dependent boundary conditions thermal 

problems are mostly dealt by regularization of the heat flux through the solid/void interface, leading 

to large errors in typical topology optimization thermal problems like the design of heat exchangers 

where the optimal design has a high surface/volume ratio. In this work, we introduce a density-based 

topology optimization method for the solution of heat conduction problems with boundary 

convection, avoiding the regularization of the thermal loads along the solid/void interface. The 

conductivity of the material in a finite element of the design domain is defined as a function of a 

volume density that is continuous in the interval [0,1], which is the design variable of the optimization 

problem, following the classical SIMP method. Then, the contribution to boundary convection of each 

element interface is determined by a Surface density, continuous in [0,1] as well as the classical 

volume density. This new density is completely determined by the volume densities of the neighbor 

elements, so that the treatment of boundary convection does not require additional design variables. 

Finally, we provide examples to highlight the advantages of the current method with respect to the 

existing topology optimization method with regularized thermal loads. 

Mecánica Computacional Vol XXXVI, págs. 2221-2221 (resumen)
José G. Etse, Bibiana M. Luccioni, Martín A. Pucheta, Mario A. Storti (Eds.)

San Miguel de Tucumán, 6-9 Noviembre 2018

Copyright © 2018 Asociación Argentina de Mecánica Computacional http://www.amcaonline.org.ar


