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Abstract: An analytical, numerical, and experimental comparison of the hydraulic and thermal performance of new vascular
channels with semicircular cross sections was conducted. The following conditions were employed in the study: Reynolds
number, 30-2000; cooling channels with a volume fraction of the cooling channels, 0.04; and pressure drop, 30—10° Pa. Three
flow configurations were considered: first, second, and third constructal structures with diameters optimized for hydraulic
operations. To validate the proposed vascular designs by an analytical approach, 3-D numerical analysis was performed. The
numerical model was also validated by the experimental data, and the comparison results were in excellent agreement in all
cases. The validation study against the experimental data showed that compared to traditional channels, the optimized
structure of the cooling plates could significantly enhance heat transfer and decrease pumping power.
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Table 1 Geometric dimensions for the configurations

System Comp- d Dy, (mm) Dsy, Dy, Sv

size lexity

10x10 1 10 1.87
nd 10 1.80

(mm) (mm)

286 158 6.3
242 128 63

(mm)

31 10 1.89 225 130 63
20x20 1% 5 953 183 0.81 79
nd 5 933 1.57 066 7.9
31 5 955 142 065 79
50x50 1% 2 386 1.03 034 10.8
ond 2 383 090 028 10.8
31 2 386 0.80 027 10.8
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