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ABSTRACT

A numerical analysis was carried out to investigate the effects of curved delta winglet vortex generator on the heat transfer
and flow characteristics of pin fin arrays. The steady RANS simulation has been performed with k—w SST turbulence model
by using Fluent 18.0. The effects of the curved delta winglet vortex generators installed upstream of each pin of the staggered
array 8 row pins were confirmed, and the cases where the curved delta winglet vortex generators were located on one
endwall(Case 1) and on both endwalls(Case 2) were considered. The results showed that the curved delta winglet vortex
generators induce the generation of mixed vortices that reduce the size of the wake region of the pin and improve the heat
transfer of the pins. In addition, the pressure loss is reduced due to the effect of decreasing the size of wake occurring in the
pin, and this tendency becomes stronger as the Reynolds number increases. As a result, the thermal performance factor(n)
increases according to the Reynolds number, and when the Reynolds number is 30000, n of Case 1 and Case 2 increased by

11.3% and 12.2%, respectively, compared to the baseline.
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Fig. 2 Schematic of pin fin array

Fig. 3 Vortex generator configuration—
(a) position of VG, (b) curvature of VG, and (c) front view
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Table 1 Summary of geometrical arrangement

3 Azt S, AFANA Ames 5]

=2
of ulwE 95 9le) AL olgBATt. 1Y F

Pin diameter D 25.40 mm
Channel height H 2.00D
Channel length L 22.50D
Transverse pitch Sy 250D
Longitudinal pitch S 250D
VG length l 0.44D
VG height h 022D
Radial distance of VG d 0.75D
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Table 2 Grid Convergence Index(GCI) for the finest grid

Case 1 Grid 1 Grid 2 Grid 3
Number of cell 6,862,344 3,143,599 1,474,355
Trefine - 13 129
GCl,,. (f) 0.2%
GCL;,, (Nu) 0.1%

Case 2 Grid 1 Grid 2 Grid 3
Number of cell 8,722,890 4,204,200 1,783,774
Ty fine - 128 133
GCL,, (f) 1.0%
GCL,,, (Nu) 0.6%

Fig. 5 Schematic of computational grid
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Table 3 Quantitative level of drag force

Re
10000
20000 0.660
30000 1.474
10000 -
20000 -
30000 -

Case 1
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0.016
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VG
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