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In October 2018, the City of Austin experienced an unprecedented raw 
water quality event that handicapped its three lime softening treatment 
plants and led to a voluntary, and then mandatory, Boil Water notice. 
Several EWRE alums that are now working for Carollo Engineers, Inc. 
(Carollo) were out at the City’s largest softening plant around the clock 
the week of the flood, conducting jar tests and making recommendations 
for operational adjustments to improve treatment and enable the City to 
lift the Boil Water notice. After the flood, Carollo, with Professors Katz and 
Lawler working as technical advisors, conducted bench tests to identify 
recommended plant modifications to enable the City to better respond to 
future extreme raw water quality events. This presentation will provide 
information on best practices for jar tests, accounting for softening 
chemistry and the unique operational characteristics of the upflow 
clarifiers used at the City’s plants. We expect that attendees will gain an 
appreciation for how the knowledge gained in graduate school can help 
solve real problems for drinking water utilities. 
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A BEM/RANS Iterative Method applied to an Axial Turbine Farm 
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In recent years, interest in tidal energy harvesting has been growing due to the needs 
and perspective of clean renewable energy. Among all different types of tidal stream 
generators, axial tidal turbines have been recently implemented because of their 
similarity to wind turbines and their minor effect on river or marine life as they move 
too slowly to be lethal. The numerical analysis tools which have originally been 
developed for propellers at Ocean Engineering Group are also applicable to turbines 
without extensive modifications. In this presentation, a boundary element method 
(BEM) and the BEM/Reynolds-averaged Navier-stokes (RANS) iterative coupling 
method are used to solve single turbine and multi-turbine interaction problems, 
respectively. The BEM results are first compared with the experimental data for a 
range of tip speed ratios (TSRs) with/without yaw in the inflow. Cavitation 
performance is also investigated, and the predicted cavity patterns are compared to 
the observations in the cavitation tunnel. Afterwards, the BEM/RANS coupling method 
is applied to multi-turbine interaction problems with different layouts and different 
turbine-to-turbine offsets in an axial turbine farm. The interaction between the tidal 
turbines is simulated in an efficient way, and the predicted results show an important 
aspect of turbine layouts on the overall power production from the turbine farm. 


