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A Study on Knuckling Effect of Sports Ball
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Abstract

The purpose of this study is to discuss the aerodynamic characteristics of soccer ball using computer

fluid dynamics (CFD). An incompressible unsteady analysis was performed using the finite volume
method based on fully unstructured meshes with a commercial CFD code (FLUENTS.2, Fluent Inc.). The
turbulent model of this study was Large Eddy Simulation (LES) model. The drag coefficient of

non-spinning soccer ball in CFD was approximately 0,19 and that of wind tunnel test was about 0.15. It

was observed that the large scale fluctuation was generated in the lift coefficient. The coefficient of

moment was almost 0. The separation point of the non-spinning soccer ball in CFD retreated to ~120 -

from the front-stagnation point and the vortex region shrank when the supercritical ball velocity was 25

nv/s. In CFD analysis using LES, the complex vortex structure was observed near the ball model. However,

it was difficult to represent the vortex structure in a little away from the ball.

Key words : CFD, LES, Sport, Drag.
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Figure 1  Surface mesh of the ball model.

SN

2
ey

AT
s
i
7
7

i
15

974,

i
e

%

7 47

24y,

oy,

s

26, 2008

G (Time=4 0000e-01) .
FLUENT 8 2 (3, segregated, I.Esmilllﬂyy

Figure 2 Mesh structure of the boundary layer.
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Figure 3  Structure of volume zone.
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Figure 4 Drag coefficient vs time of CFD.
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Figure 6 Moment coefficient vs time of CFD.
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Figure 7 Drag coefficient of wind tunnel test and CFD.
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Figure 8 Contours of velocity magnitude on CFD.

Figure 9 Flow visualization of non-spinning soccer
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Figure 10 Contours of pressure on vorticity in CFD.
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Figure 11 Path lines of the ball in CFD.
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