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Counter-rotating propellers (CRP) are a combination of two single 

propellers which rotate in opposite direction to each other, in order to 

reduce kinetic energy losses and thus increase the efficiency of propulsion. 

Each propeller is designed by coupling a numerical optimization technique 

with a vortex lattice method (VLM) which have been developed by the 

Ocean Engineering Group. The objective of the optimization is to achieve 

the highest propeller efficiency while satisfying the target thrust, along 

with the minimum pressure and positive loading constraints, in order to  
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The Texas Gulf Coast region contains significant centers of population, 

infrastructure, and economy, and is subject to intensifying tropical cyclones. 

The resultant flooding from these cyclones often has multiple compounding 

drivers—including riverine flooding, storm surge, and pluvial flooding—and 

is computationally costly to predict with numerical models. We have extended 

GeoFlood, a reduced physics conceptual framework for riverine flood 

forecasting, to rapidly predict storm surge and compound riverine-storm surge 

inundation. By modifying the Height Above Nearest Drainage method for 

coastal environments we can forecast storm surge inundation on a 2.2 GB 

digital elevation model (several counties at 10m x 10m resolution) in under 

10 seconds. This method is validated against a full-physics ADCIRC  

 avoid cavitation. The interaction of the newly designed propellers with the given hull are then analyzed by coupling 

VLM with a Reynolds-Averaged Navier-Stokes (RANS) solver that determines the new propeller thrust and 

updated propeller inflows. The procedure of the design and analysis is iteratively continued until the thrust of the 

two propellers converges within a certain tolerance that is required to move the hull at the given speed. The method 

is applied to design several CRP systems by adjusting the cavitation number through the propeller RPM, and the 

resulting designs are compared with each other in terms of the propeller geometries, total thrust, total required 

power, and total propulsion efficiency. 

 

       

simulation of Hurricane Ike, a major storm surge event on the Texas Gulf, and is shown to have reasonable agreement 

at a fraction of the computation time. This new coastal HAND method can be run in near real-time during a storm, 

providing first response personnel crucial and high-resolution information such as the locations of flooded roads and 

buildings. 


