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Large scale three-dimensional topology optimisation of heat sinks cooled by natural convection

This work presents the application of density-based topology optimisation to the design of three-dimensional heat sinks
cooled by natural convection. The governing equations are the steady-state incompressible Navier-Stokes equations
coupled to the thermal convection-diffusion equation through the Bousinessq approximation. The fully coupled non-linear
multiphysics system is solved using stabilised trilinear equal-order finite elements in a parallel framework allowing for the
optimisation of large scale problems with order of 20-330 million state degrees of freed%m. The flow is assumed to be
laminar and several optimised designs are presented for Grashof numbers between 10~ and 10~. Interestingly, it is
observed that the number of branches in the optimised design increases with increasing Grashof numbers, which is
opposite to two-dimensional topology optimised designs. Furthermore, the obtained topologies verify prior conclusions
regarding fin length/thickness ratios and Biot numbers, but also indicate that carefully tailored and complex geometries
may improve cooling behaviour considerably compared to simple heat fin geometries. (C) 2016 Elsevier Ltd. All rights
reserved.

General information

State: Published

Organisations: Department of Mechanical Engineering, Solid Mechanics, Acoustic Technology
Authors: Alexandersen, J. (Intern), Sigmund, O. (Intern), Aage, N. (Intern)

Pages: 876-891

Publication date: 2016

Main Research Area: Technical/natural sciences

Publication information

Journal: International Journal of Heat and Mass Transfer
Volume: 100

ISSN (Print): 0017-9310

Ratings:

BFI (2017): BFl-level 1

Web of Science (2017): Indexed yes

BFI (2016): BFI-level 1

Scopus rating (2016): CiteScore 3.75 SJR 1.623 SNIP 2.005
Web of Science (2016): Indexed yes

BFI (2015): BFI-level 1

Scopus rating (2015): SJR 1.797 SNIP 1.941 CiteScore 3.09
BFI (2014): BFl-level 1

Scopus rating (2014): SJR 1.624 SNIP 2.008 CiteScore 2.97
Web of Science (2014): Indexed yes

BFI (2013): BFI-level 1

Scopus rating (2013): SJR 0.868 SNIP 2.164 CiteScore 3.38
ISl indexed (2013): ISl indexed yes

Web of Science (2013): Indexed yes

BFI (2012): BFI-level 1

Scopus rating (2012): SJR 1.688 SNIP 2.17 CiteScore 2.79
ISI indexed (2012): I1SI indexed yes

BFI (2011): BFI-level 1

Scopus rating (2011): SJR 1.085 SNIP 1.978 CiteScore 3.04
ISl indexed (2011): I1SI indexed yes

Web of Science (2011): Indexed yes

BFI (2010): BFI-level 1

Scopus rating (2010): SJR 1.647 SNIP 2.12

Web of Science (2010): Indexed yes

BFI (2009): BFl-level 1

Scopus rating (2009): SJR 1.712 SNIP 2.123

BFI (2008): BFI-level 1

Scopus rating (2008): SJR 1.579 SNIP 1.957

Scopus rating (2007): SJR 1.76 SNIP 1.949

Web of Science (2007): Indexed yes


https://core.ac.uk/display/43258791?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1

Scopus rating (2006): SJR 1.809 SNIP 1.962
Scopus rating (2005): SJR 1.818 SNIP 1.885
Scopus rating (2004): SJR 1.266 SNIP 1.918
Scopus rating (2003): SJR 1.492 SNIP 1.781
Scopus rating (2002): SJR 1.105 SNIP 1.974
Web of Science (2002): Indexed yes

Scopus rating (2001): SJR 1.546 SNIP 1.777
Web of Science (2001): Indexed yes

Scopus rating (2000): SJR 1.319 SNIP 1.458

Scopus rating (1999): SJR 0.835 SNIP 1.381

Original language: English

Topology optimisation, Heat sink design, Natural convection, Large scale, Multiphysics optimisation
DOls:

10.1016/j.ijheatmasstransfer.2016.05.013
Source: FindIt
Source-ID: 2304735976



