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Smoothed Particle Hydrodynamics (SPH)1,2 is used to model two-dimensional 

hydraulic jumps in horizontal open channel flows. Insights to the complex 
phenomenon of hydraulic jumps in a generalized test case serve as a knowledgebase 
for real cases such as spillway channel flows in hydropower systems. In spillways, the 
strong energy dissipative mechanism associated with hydraulic jumps is used to reduce 
the speed of the flow and thus also the erosion downstream the spillway. 

The SPH method with its mesh-free Lagrangian formulation and adaptive nature 
handles large deformations well. A previous study3 has demonstrated the capabilities 
of the SPH-method to accurately model highly disturbed free-surface flows such 
hydraulic jumps. The main objective of this study is to further investigate the SPH 
method capability to capture the main features of a hydraulic jump. It is also of 
interest to find out if the number of particles representing the system influences the 
overall accuracy of the results. Despite the importance of the dependence, few studies 
have been dedicated to this topic. 

A generic test case geometry consisting of a horizontal bed with an attached weir 
assembly close to an outlet section is considered. Water flows into the bed with a 
specified velocity and with a predefined depth creating a hydraulic jump with known 
Froude number. The weir together with prefilling of the horizontal plane triggered the 
hydraulic jump faster, thus reducing overall computational time. After an initial 
transient phase a hydraulic jump is developed in the bed region and a quasi-stationary 
state is reached. 

Initial results show that the SPH-method is able to capture the main features of a 
hydraulic jump thus good agreement with the previous study as well as theory was 
obtained, see Figure 1. 
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Figure 1: Visualisation of the hydraulic jump with color coded velocities in the 
positive x-direction. 


