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ABSTRACT

The proposed minisymposium (MS) will showcase the current state-of-the-art within efficient simulation
and optimisation methods for time-dependent heat transfer and fluid-based systems, such as electronics
cooling, thermal energy storage, microfluidic devices, precision tools, fluidic actuators, etc.

Simulation-based optimisation is a computationally heavy task due to the iterative nature of the optimi-
sation process involving hundreds, if not thousands, of simulations. The higher the model complexity
(non-linearities, time-dependency, etc.), the higher the cost. Most often the simulations used to evaluate
performance (the forward problem) and the design sensitivities/gradients (the adjoint/backward problem)
are the computational bottleneck. Thus, highly efficient simulation methods are needed in order to treat
transient problems in a manageable time frame. For adjoint sensitivity analysis, a further problem is
handling the massive amounts of data generated, since the full forward time history is needed during the
backward solve. This requires either significant data storage or costly recomputations.

The MS invites contributions within both heat transfer and fluid-based problems, as long as the treated
problem is time-dependent. Special focus will be on shape and topology optimisation, but papers ap-
plying other optimisation methods are also welcome. Furthermore, the MS also invites papers treating
time-dependent simulations of heat transfer and fluid problems as long as focus is on making these tech-
niques more efficient, because this can help the optimisation community to accelerate progress. Exam-
ples could be using advanced discretisation schemes and numerical methods such as (but not limited to):
discontinuous Galerkin, multigrid (in time and space), parallel-in-time, multirate integration, reduced
basis approaches, etc.

Submissions to the MS are expected to push the horizon of this developing research field. Submissions
may treat anything from simple two-dimensional investigations to realistic three-dimensional problems,
as long as a practical problem is kept in mind.



