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Abstract: In this study, we investigated the hydrodynamic and thermal performance of constructal architectures on the
basis of the mass flow rates for a given pressure drop, and we determined the thermal resistance and flow uniformity.
The five flow configuration used in this study were the first construct with optimized hydraulic diameter, the second
construct with optimized hydraulic diameter, the first construct with non-optimized hydraulic diameter, second
construct with non-optimized hydraulic diameter, and a serpentine configuration. The results of our study suggest that
the best fluid-flow structure is the second constructal structure with optimized constructal configurations. We also
found that in the case of the optimized structure of cooling plates, the heat transfer was remarkably higher and the
pumping power was significantly lower than those of traditional channels.
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Fig. 1 Square flow domains with 20 x 20 elements
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Fig. 2 Three-dimensional schematic of the computational
domain of cooling plates for boundary conditions:
(a) x-z view showing the cooling channel;
(b) isometric view
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Table 2 Thermo-physical properties of DI water and
AISI 304 (in SI units)
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Table 3 Comparison of pressure drop, mass flow rate, and the maximum temperature of the first, second construct with
the optimized and non-optimized results
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Fig. 4 Temperature distributions in the constructal based
configurations at AP = 500 Pa: (a) 1* construct,
optimized; (b) lst construct, non- optlmlzedé
optimized; (c) 2™ construct, optimized; (d) 2"
construct, non-optimized
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