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Introduction: The commercialization of cricket has increased the stakes for all involved. 
Conventional swing is one phenomenon which a bowler uses to gain an advantage over 
the batsman. 

Conventional swing occurs as a result of asymmetric boundary layer separation. It is 
dependent on the following key parameters: ball velocity, seam angle and backspin on the 
ball. 

Computational Methods: A computational model of a cricket ball was placed at a distance 
of 150 mm from the inlet boundary of the computational domain (Figure 2). A multi-stage 
modeling strategy was implemented.  

 
 

The Turbulent Flow, k-ε interface was used to simulate the flow for a non-rotating ball while 
the Rotating Machinery, Turbulent Flow, k-ε interface was used for simulating flows in 
which backspin of the ball was considered. 

Both interfaces solve the Navier Stokes equations. 

The continuity equation that represents the conservation of mass: 

Vector equation that represents the conservation of momentum: 

Results: 

Still Ball Flow Profile Analysis 

2D Model 
 

Conclusions: 
 Moderate agreement with experimental research, namely the flow velocity profile
and increase in side force coefficient with backspin. 
 In the simulations conducted, no case showed an expected transition region.
 The k-ε turbulence model may not be suitable for this application or the model
constants need to be redefined. 
This study will allow the cricket community better understand the phenomenon of
conventional swing and can be an integral part in the development of a conventional 
swing training aid. 
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Figure 4. Velocity magnitude plot for 2D 
model 

Figure 5. Pressure contour plot for 2D 
model 

Figure 1. Schematic of flow over a cricket ball for 
conventional swing (Mehta 2008) 

 This study involves simulating conventional swing in the CFD module of COMSOL 
Multiphysics® and comparing the results with experimental results of previous researchers. 

Figure 2. Computational model of the 
cricket ball positioned at 150 mm 

from the inlet boundary of the 
computational domain 

3D Model 

Still Ball Force Analysis 

Figure 3. Inlet and outlet boundaries of the 
computational domain 

Figure 6. Velocity magnitude plot for a 
still ball at a seam angle of 0° 

Figure 7. Velocity magnitude plot for a 
still ball at a seam angle of 20° 

Table 1 . Side force and side force coefficients  for 
varying seam angles and ball velocity 

Figure 8. Graph showing the variation of 
the side force coefficient for differing 

velocities and seam angles 

  Rotating Ball Flow Profile Analysis 

Rotating Ball Force Analysis 

Figure 9. Velocity magnitude plot showing the flow profile for a ball velocity of 
67mph, seam angle of 20°and backspin rate of 11.4 rev/s

Figure 10. Graph showing the variation of the 
side force coefficient for varying backspin rates 
for a seam angle of 20° 

Figure 11. Graph showing the variation of the 
side force coefficient for varying backspin rates 
for a seam angle of 20° 
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Excerpt from the Proceedings of the 2015 COMSOL Conference in Boston




