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An aerodynamic study on moving and rotating baseballs using cumulant LBM
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There are many types of pitching balls in baseball. The difference among types of pitching is caused by baseball’s
“moving speed, rotating speed and axis of rotation”. It has been understood that the stitch of the ball is very important.
These parameters change the fluid force acting on a baseball, and it causes different trajectories of the ball. In this study,
we calculated flows around rotating and moving baseballs by using Cumulant-LBM. First, we analyze the flow around
a sphere in high Reynolds number region and reproduce the drug crisis. Next, we study trajectories of a ball under various

conditions by calculating the flow around the baseball.
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Fig. 1 Rectangular computational domain represented by multiple
tree structure.
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Fig.2 Domain decomposition of a rectangular computational
domain using the Morton curve.
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Fig.3 Time variation of drag coefficient at
Re =200,000,Re = 400,000, Re = 800,000, Ax = d/2048.
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Fig.4 Variation of the drag coefficient with Re.
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Table 1. Parameter setting for each type of pitches.
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Fig.5 Theimage of calculation area around a baseball.
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Fig.6 Coordinate axes around a baseball.
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(a)Pattern 1: Conditions where the distance between the separation
point and seam is far

(b)Pattern 2: Conditions where separation point and seam overlap
Fig.7 Flow around a rotating baseball. (4scamFB).
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(c)Direction: Gravity direction (z-axis)
Fig8 Time changes of fluid force around a rotating baseball.
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Fig.9 The amount of trajectory change for each type of pitches.

(a) view point: Side

(b) view point: Side around a batter
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(c) view point: Top

(d) view point: Catcher

Fig. 10  The trajectory of a baseball that is loaded fluid force
Red: 4seamFB, Yellow: Cutter, Blue: Splitter.
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Fig. 11 Flow around a rotating baseball using high resolution mesh
(Ax =d/1024).
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