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The VIScous Vorticity Equation (VISVE) Method has been successfully applied to 
the 2-D and 3-D flow under the inertial frame. The current work further extends 
the method to consider flow in a non-inertial rotational frame of reference. In 
the vorticity formulation, the four acceleration terms in the velocity-pressure 
formulation of the Navier-Stokes (N-S) equations related to non-inertial effects 
disappear. So, the general structure of the numerical algorithm remains the 
same as the inertial form. The non-inertial effects only enter the calculation 
through the velocity field, and the evaluation of vorticity induced velocity is 
improved to account for the non-inertial contributions from the frame rotation. 
Numerical results of the flow past a rotating circular cylinder and the flow past 
a rotating propeller are presented in this work. The studies in this work provide 
an effective way of simulating, analyzing and designing the Flettner rotor. 
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Volumetric discharge measurements in natural streams are important 
metrics across a myriad of engineering fields. The most widely-used 
methods to obtain the volumetric discharge, or streamflow, of a natural 
channel require a discretization of the cross-section of the channel 
(Turnipseed, 2010) such that in-situ bathymetric measurements 
become indispensable to obtain a reliable streamflow measurement. 
Surface particle image velocimetry (SPIV) is a powerful tool for 
quantifying the free surface dynamics of a flow. Its strength lies in its 
unobtrusive nature, which allows for more reliable and cost-effective 
data collection across large regions of space, and thus greater insight 
about the turbulent dynamics across a stream than can be provided by 
point measurements. The purpose of our research is to validate an 
experimental method developed by Johnson and Cowen (2016) aimed 
at measuring volumetric discharge in an open channel using SPIV 
combined with turbulent boundary layer analysis to infer the 
bathymetry and calculate volumetric flow rate, ultimately extending 
this work to natural systems (Hendrickson, 2020). 
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