2015 Proposal Process – Internal-Only Projects

Submission Deadlines: Phase I – July 31st at 8:00 a.m., Phase II – September 9th

Current status of project and results to date
Dorado Low-Speed Stability Testing (2014)
Low speed stability testing of the Dorado vehicle continued during 2014.  New this year were round light bars and control gains designed specifically for low speed.    The round bars were chosen to increase low-speed stability, and also for mechanical simplicity.  Streamlined bars were considered because they have significantly less drag, and thus will extend the overall vehicle range.  They are more destabilizing because the streamlined cross-section inherently generates lift and is located at the nose.

Another difference this year is that the vehicle was ballasted to 4 lbf, much less than the previous tests which had 7-10 lbf.  4lbf is achievable with the routine ballasting procedure in the test tank, but is on the low end. 

All of these changes contributed to improved low-speed performance.  Figure xx shows a depth-step test at sea that illustrates the improvements due to the gain design, light bars, and low buoyancy.
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Caption: The top strip shows the best depth control performance achieved in 2013 with wings, winglets, and light bars at 0.5 m/s.  There were two depth steps; a 1 meter step followed by a 10 meter step.  The red trace is the commanded depth, and the blue is the actual.  The bottom is a more recent test with the same configuration, but with the changes described above.    The bottom strip shows much improved performance, although it has a different time scale and depth.
The 2014 tests show that winged flight at 0.5 m/s will work.   

a) New and Continuing Projects: Plans for 2015
Research Activities
   [Click here to enter text]   
Engineering/technology development

Dorado Low-Speed Stability Testing (continued from 2014)
The recent camera evaluation has shown that video at a vehicle speed of 1.0 m/s, twice as fast as previously tested, is possible.  At this speed we may not need wings, because the fuselage alone may have sufficient downward lift to counteract the buoyancy.  The vehicle will need to have buoyancy near 4 lbf, which is achievable in the test tank with routine procedure. The winglets may still be necessary to compensate for the destabilizing light bars on the nose.  Another sea trial will be necessary to fully evaluate the flight performance at 1.0 m/s, and to determine whether the wings and/or winglets are still needed.  If they’re not needed, a second objective of the sea trial will be to progressively slow the vehicle until it can’t hold depth, and  thus find the minimum speed. This sea trial could be done in winter of 2014.  The analysis would likely carry over into 2015.
2015 Tasks:
· Determine if wings and/or winglets can be eliminated at 1.0 m/s.  If so, find the lowest speed feasible without wings and/or winglets.

· Refine control gains at 0.5 and 1.0 m/s.

· Respond to any control or stability problems that arise during final testing.
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