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A aerodynamics simulation for a running group of bicycle is performed. We employ lattice Boltzmann method

with cumulant collision operator to improve numerical stability of the turbulent flow calculation. We also adopt

coherent-structure Smagorinski model for eddy viscosity of LES. These methods are implemented with a refined
mesh to enhance computational efficiency. Each calculation of the cyclist(s) took one or two day(s) to get the

result of 4 seconds in physical duration. We calculate and validate the flow around the alone cyclist and a group of

four cyclists, and confirm that the result is suitable compared with the previous wind tunnel experiments. Finally

we perform a large-scale simulation of 16 cyclists in various arrangement using 40–64 GPUs. Results show that

the serial arrangement is more effective than rhomboid in the view point of the total aerodynamics drag of the

group; however, rhomboid has a potential to save the endurance of a specific person. Results also suggest that

rhomboid arrangement will be misused as the wind protection of backward groups.
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Fig. 1: Data and mesh structure of forest-of-octrees for
rectangular computational domain.

Fig. 2: Rectangular space-filling curve for forest-of-oc-
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Fig. 3: Shape of the bicycle and the cyclist in upright
posture.

Fig. 4: Shape of the bicycle and the cyclist in drop
posture.
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Fig. 5: Drag area on the alone cyclist in upright and
drop posture.

Fig. 6: Refined mesh aroud the running group of four
cyclists.
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Fig. 7: Result of the drag on each cyclist of the running
group of four cyclists.

Fig. 8: Serial arrangement of eight cyclists.

Fig. 9: Rhomboid arrangement of eight cyclists.
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Fig. 10: Drag on isolated group of serial arrangement.
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Fig. 12: Drag on closer two groups of serial arrangement.
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Fig. 13: Drag on closer two groups of rhomboid arrangement.
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Fig. 14: Drag on two groups of serial arrangement (10 m interval between the groups).
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Fig. 15: Drag on two closer groups of rhomboid arrangement (10 m interval between the groups).
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Fig. 16: Drag on two groups of serial arrangement (20 m interval between the groups).
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