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Illustratuve Summary

(a) Design field α. (b) Regularised design field α̃. (c) Regularised and projected
field β.

Figure 1: Three field topology optimisation scheme steps and their respective effects.

(a) Design field α. (b) Regularised field α̃.

Figure 2: Design field α and the regularised field α̃ of a solution with a small regularisation
radius.



(a) Design field α. (b) Regularised field α̃.

Figure 3: Design field α and the regularised field α̃ of a solution with a small regularisation
radius.
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Table 1: Effect of the Darcy number on the permeability of the solidified part of the domain;
regularisation radius R = 10 mm; weighting factors ωPt = ωth = 0.5.



Weighting factors [-] Optimised topology of IC1 Optimised topology of IC2
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Table 2: Optimised topologies obtained for different initial conditions (IC1 and IC2) and
different weighting factors.



(a) View in perspective.

(b) View in the X⃗ ´ Y⃗ plane.

(c) Solid material
viewed from the
inlet.

(d) Solid material
viewed from the
outlet.

(e) Solid material viewed from the top
on the X⃗ ´ Z⃗ plane (inlet on the left
side, outlet on the right side).

Figure 4: Topology of the 3D heat exchanger at the 22-th optimisation cycle with the
primal turbulence solved and adjoint turbulence not taken into account; overall domain in
clear grey, and solid material in dark grey.


