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Fig.1 Experimental setup with wind tunnel.
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Fig. 2  Photograph of Adidas Roteiro (a; smooth 
surface with 32 panels consisted of pentagonal and 
hexagonal panels), Adidas Teamgeist II (b; small 
protuberance with 14 panels), Adidas Jabulani (c; small 
ridges or protrusions with 8 panels) and Adidas Tango 
12 (d; small grip texture with modified 32 panels). 

   

Adidas Roteiro 3840 mm, Adidas Teamgeist II  
3470 mm  Adidas Jabulani 1980 mm Adidas Tango 

12 4470 mm  
Roteiro ~2.2× 105 

(Cd 0.12), Teamgeist II ~2.8× 105 (Cd 0.13), Jabulani
~3.3× 105 (Cd 0.11), Tango ~2.4× 105 (Cd 0.15)

(Fig. 3)  
 

 
Fig. 3.  Drag coefficient (Cd) of the Roteiro, Teamgeist 
II, Jabulani, and Tango 12. The critical Reynolds number 
of the respective balls was ~2.2 × 105 (Cd 
× 105 (Cd 5 (Cd 
105 (Cd  
 
 

Fig.1  Experimental setup with wind tunnel.
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Fig. 4. Flight trajectory of the Jabulani and the Tango 12 
in a simple 2D flight simulation.(a) Initial ball velocity: 17 
m/s. (b) Initial ball velocity: 28 m/s. (c) Impulse of ball 
impact: 7.45 kg/s. (d) Impulse of ball impact: 12.26 kg/s. 
Ball launching angle in all cases: 25°.  

 

 
 
Fig. 5. Correlation between the extended total distances 
of the panel bonds and the critical Reynolds number (r = 
0.9). 
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Fig. 6.  Net force scatter plots of the side force and the 
lift force for the Jabulani and the Tango 12 balls and the 
standard deviation of the respective forces for each flow 
velocity (5 s). As the flow velocity increases from 20 m/s 
(a, d) to 25 m/s (b, e) and 30 m/s (c, f), the irregular 
fluctuations of the side and lift forces increase. The 
standard deviation of the side (g) and the lift force (h) 
increased as the flow velocity increased.  
 

 

Fig. 7. Sequence of video images showing the 
deflection stages in the near-wake flow (unpublished 
data). Side views (a, b, and c) and top views (d, e, and 
f) of a normal straight ball. The initial ball velocity is 27 

m/s. The flow direction is from left to right. The time after 
impact progresses from (a) to (c) and from (d) to (f), as 
shown below each image. The time interval of each 
image is 50 ms. The near-wake flow near the ball 
deviated asymmetrically in the flight direction. In the ball 
wake, two longitudinal vortices and a large-scale spin 
with the axis aligned with the ball's direction of 
movement (b, c, e, and f) were observed. 
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