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• Aviation industry moving toward composite 
materials

• Composite wing structures allow for higher aspect 
ratio, flexible wings

2Background and Motivation

https://www.nap.edu/read/11424/chapter/3

https://www.flickr.com/photos/seahawks7757/9995020466/

https://en.wikipedia.org/wiki/Flow_separation#/media/File:1915ca_abger_fluegel_(cr
opped_and_mirrored).jpg



• Unmanned 1/5 Scale Aeromat AMT-200 Super 
Ximango

3Flight Test Vehicle/Instrumentation



4Free Flight Experiments

• Initial flight test successfully completed November 
12th, 2017

Low Speed Maneuver



5Free Stream Turbulence Intensity Calculations

• Proposed System: Hot Wire Anemometry with 
MiniCTA and custom power 

• Wind tunnel experiments conducted to validate 
system performance against accepted methods



6Conclusions and Future Work

• Baseline free flight test provided validated sensors

• Proposed system (MiniCTA) for capturing 
turbulence intensity in flight will provide accurate 
results

• Completion of initial tests allows for aircraft 
integration to capture freestream turbulence in 
flight
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8Thank You
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10Free Flight Coefficient of Pressure



11Hot Wire Frequency Spectra



12Multi-Dimensional Research Approach

X56A: 1/3 scale

Wind tunnel experiments

Detailed 
simulations of 
flow physics 
for relevant 
model 
problems

Simulations for 
entire wing sections 
undergoing typical 
structural motionSi
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• Modal decomposition (Fourier, POD, DMD)
• Linear Stability Theory, etc.

X-56A 1/3 scale

Hosseinverdi, et al. Gross, et al.

Ximango 1/5 

Scale

Scientifically instrumented scaled flight 
experiments


