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Work Stream 1: Numerical and Physical Convergence 

Introduction 
This poster describes a methodology for creating a 

surface wave boundary condition.  The primary 

modelled wave is taken from work carried out in the 

experimental flume at Liverpool University [1].  This 

preliminary work has shown that a linear wave model is 

suitable for generation of small amplitude waves in a 

computational fluid dynamics program provided that a 

stretching mechanism is employed to account for the 

assumption of infinitely small wave heights in Airy wave 

theory, and that the velocity potential is specified 

through the water column.  Waves can be generated 

with a current by altering the surface height at the inlet. 

Wave Regimes 
Wave parameters were non-dimensionalised to 

determine if a linear regime is appropriate. 

    

 
 

 

 

 

 
 

 

Preliminary Results 
Velocity components under the fluid surface confirm 

orbital motion of particles as expected: 
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Free Surface Turbine Modelling 
Results will be 

validated against data 

from [1] and [3] 
 

Next Steps 
The waves fall  

outside of the linear 

regime when creating 

them with a 
mathematical model, so improved results will be 

obtained by repeating this work with a higher order 

wave model and more detailed boundary condition. 

The initial wave modelled from 

[1] falls outside of the linear 

regime according to [2], 

 

Figures 1 and 3 show that 

Wheeler stretching provides a 

suitable approximation. 

Figure 1: Wave successfully generated at 2m/s.  

Figure 2: Wave regime based on non-dimensionalised wave parameters [2] 

Figure 3: Sub-surface velocity components of fluid motion 

Figure 4: Turbine model with free surface 


