£ 29 MMBERAENZES VDRSO L
#EES B08-2

AMR Z'Jw & GPGPU ZRU\TZEBEDEEESHTH

The example of analyzing standard tornado structure

with GPGPU and AMR mesh

O LeHthim, wHbR, HAEHE H B iE2s [ 6-6, E-mail: shibata-hiroki-assembler-1991@hotmail.co.jp
)T, EER, HACHS H B i I i 6-6, E-mail: tagawa-toshio@tmu.ac.jp
Hiroki Shibata, Tokyo Metropolitan Univ., Asahigaoka 6-6, Hino, Tokyo, 191-0065
Toshio Tagawa, Tokyo Metropolitan Univ., Asahigaoka 6-6, Hino, Tokyo, 191-0065

In order to make fast and efficient CFD computations for large-scaled flow phenomena with GPGPU, we attempted to
utilize a computer language called C++ AMP on GPU. For an example of such a large-scale CFD computation, we
focused on a tornado structure which has a wide dynamic range of flow and numerically solved time-dependent
three-dimensional flow together with AMR mesh, which is utilized to reduce the total number of meshed and to save

the computational time.
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Fig.1 analysis condition
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Fig.2 Leftrotate flow, right, upward current

Fig.3 Streamline
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Fig4 anexample for AMRGrid
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Fig5 AMR Grid and virtual cell
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Fig.6 The data transfer diagram
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Tablel Processor’s spec
Core i54670(4c) R9 280X

Single Gflops 235 4096
Double GFlops 120 1024
Price(yen 2014) 30000 40000
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Table.2 The time spent.[s] 2D N-S equation of natural

convection.
BFH Core i54670(1c) R9 280X ratio
1024 0.14 0.022 6.19
4096 0.39 0.022 17.72
16384 0.66 0.025 26.4
262144 8.3 0.21 39.5
1048576 34 0.79 43
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Fig.7 Pressure field

Fig.8 Upward wind field

Fig.9 Rotate wind field
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Fig.10 An example for visualization
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