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General Purpose Graphics Processing Unit (GPGPU)
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Multiscale Lattice Boltzmann Method

Motivation:
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Multiscale Lattice Boltzmann Method
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Multiscale Lattice Boltzmann Method

Interface condition: Q
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Multiscale Lattice Boltzmann Method

Interface condition: O O O O
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Multiscale Lattice Boltzmann Method

Interface condition: Q O O O
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Multiscale Lattice Boltzmann Method

Interface condition: O O O O
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Multiscale Lattice Boltzmann Method

Interface condition: O O O O
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Multiscale Lattice Boltzmann Method

Interface condition: Q
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Step 6: back to state of
step 1
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The grid refinement 3D
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Quality of results

Testcase: channelflow around a sphere (velocity in x direction)

Re = 1000
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Quality of results

Difference of quality between coarse and fine grid

coarse grid: 128x128x256 Nodes Re = 1000

D3019 - MRT fine grid: 128x128x256 Nodes
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Quality of results

Simulation: Smoothly data transfer at the grid interface
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Performance Analysis

* NUPS — number of node updates per second
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Performance Analysis
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Uniform 256x256x144 280.81 100.00
Non-uniform 2X256x192x96 242,57 86.38
Non-uniform* 2X256x192x96 212,25 75.58
Uniform 256x128x144 281.53 100.00
Non-uniform 2X256X96x96 233.59 82.97
Non-uniform* 2X256X96x96 204.39 72.60
Uniform 128x128x144 255.42 100.00
Non-uniform 2X128x96x96 201.84 79.02
Non-uniform* 2X128x96x96 176.61 69.14

* effective number of NUPS - no coarse nodes in fine grid
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Conclusion

Conclusion:
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