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ABSTRACT

In the present work, we describe the maximization of the baaisfer in a channel composed by a
smooth and a corrugated wall. Moreover, we are also intedest the minimization of the pressure
drop leading to a multiobjective formulation of the optimion problem. In other words, we aim to
find the so calledPareto front constituted by all that geometries whose maximize the Nussenber
and, at the same time, minimize the normalized pressure dimphis aim, a hybrid multiobjective
algorithm has been developed and it is constituted by a mgea&jorithm and a neural network
trained to speed up the convergence of the optimizer. Iiiqodat the multiobjective genetic algorithm
employed is the SPEA2 developed by Zitzler et al.[1]. Dutimg reproduction, offspring are generated
from the previous populations by means of a crossover openat the present paper, we suggest
a new crossover operator based on the definition of the fithesgion of the SPEA2 and on the
directional genetic operator developed by Poloni et allsults obtained on benchmarks showed
good performances in terms of robustness and convergeaed spmpared to other genetic operators.
To further increase the robustness of the optimizationgutane, after a certain number of generations
a Dynamic Threshold Neural Network[2] has been trained bymseof individual evaluated so
far in order to approximate the two objective functions. rEadter, the two functions are joined
together by means of a weighted summation[3] and the regufitinction is optimized by a conjugate
gradient algorithm. The optimizer has been successfulgteon many mathematical problems[4][5].
Moreover, since the test case proposed by Poloni et al.fpdstrated to be the hardest to solve, it has
been used to determine the optimizer parameters such aartitgen of elements of the populations.
The multiobjective hybrid algorithm has been used to omérd wavy channel. In particular, the
geometry analyzed is composed by two walls, one smooth ardhdily insulated and the other wall
is corrugated and crossed by a heat fitixwhich is uniformly imposed on its external surface (see
Fig. 1). The corrugation thicknes§x) is described by a fifth order polynomial function where its



derivative at the inlet and outlet boundaries assumes time selue. Thereforef (z) is univocally
determined by four equidistant points and their positios een used as inputs for the optimizer.
Between the two walls, a coolant fluid passes through in lanflow in thex direction. To analyze the
heat transfer problem considered, the hypotheses of vgland temperature profiles fully developed
has been made. In addition, the system has been considesteddy state. Therefore, only a portion of
the heat exchanger can be solved imposing periodical boyrdaditions to the system of governing
equations at inlet and outlet boundaries. Moreover, dubgdibmogeneity in the normal to plang (

y) direction, the heat transfer performances of the chanaelbe studied by only determining the
velocity and temperature distributions on plamey). The problem here analyzed has been solved by
means of a control volume finite element code developed bybtiee authors.

Figure 2 shows the Pareto front related to the case of fluil Ri#ynolds number equal to 500 and
Prandtl number equal to 5. The analysis of the wall profilegkwbelongs to the Pareto frontier allows
interesting considerations. In fact, there are severahar@sms that influence the heat transfer in such
a geometry(i.e. the extension of the solid-liquid heat exgfe surface, the presence of eddies, etc) and
they all contribute also in the increment of the pressurs inglifferent ways. Thereafter, the analysis
of the Pareto front permits to detect and evaluate which th@asfer mechanisms are present.
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Figure 1: Geometry. Figure 2: Wavy channel Pareto front.
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