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PROJECT DESCRIPTION 
 

The primary objective is to investigate a novel high maneuvering and stealthy 
propulsion system for torpedoes and unmanned underwater vehicles.  The idea would 
generate forces and moments in all directions thus replacing standard control fins and 
tunnel thrusters and allowing all the vehicle control to come from the propulsion system.  
Through dynamically-positioning the stator vanes cyclic variations to the propeller inflow 
will cause variations on the local angle of attack of each blade and thus variations to the 
forces produced by the blades as they rotate, refer to Figure 1.  With the correct strategic 
positioning of the stator vanes steady-state forces and moments can be generated on the 
vehicle. 

This novel control system would have several potential applications. Most 
notably, in torpedoes the system would reduce the noise signature and could also provide 
a more robust maneuvering and control system.  In Underwater Unmanned Vehicles 
(UUVs) it would provide the potential ability of produce more control authority at low 
speeds where maneuverability is critical for recovery missions.  The Figures 1 and 2 
display the basics of the concept.  To quantify and understand the effectiveness of the 
system both wind tunnel and water tunnel experiments are being conducted with a 
comparison to computational simulations which are being run by our partners at NUWC.  
In the experiments dynamic and static pressure measurements, force and moment 
measurements, and Particle Image Velocimetry Measurements are all being conducted to 
fully understand the basic flow physics involved.  Figure 3 displays the initial prototype 
of the wind tunnel model. 
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Figure 1: Displays the aft torpedo section previously tested by NUWC showing the stator array 
upstream of the propeller blades. 
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Figure 2:  Shows the basic concept of circumferentially varying the stator angles to 
induce a non uniform preswirl on the propeller blades. 
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Figure 3:  Shows the prototype wind tunnel model for investigating the ability for a shrouded 
stator array to produce a dynamically and circumferentially varying preswirl on an axisymmetric 
body. 


