Supersonic Configuration At Low Speeds (SCALOS) &

Wind Tunnel Aeroservoelasticity
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Aeroelasticity is interaction between 2005 2009
structure and aerodynamics. The
flexible airframe due to weight
constraints and the flow around the
vehicle leads to aeroelastic problems
such as gust loads, ride comfort and
flutter. Incorporating active control

becomes aeroservoelasticity.

Nonlinear
System

Optimal
Control

Modeling

et ol &

Senulink; 2015 UW capstorgprgdels’ 2017-2018 1
A::ﬁgfizn ‘ Supersonic airliners/SSBJs are optimized at cruise speed and
‘ often neglect low-speed impact at takeoff, approach, and
landing. Studies on how the shapes and configurations affect
Physical . _ . e .
Connection (\ == handling qualities, dynamic, stability and control of the aircraft.
»% o= % Tests are conducted at the Kirsten Wind Tunnel.
= i -

Flow visualization test

Large model of Aeroelastic Respnse
to Gust Excitation (LARGE)?

Model of Aeroelastic Response to

Gust Excitation (MARGE)? More Favorable

Data Reduction and correction

. Supersonic Metrics :
e UW2020 Configuration effectiveness?
‘ Low-boom uwz020 . Test Correlation3
UW2014 - Control surface effectiveness
Incremental Effect
y ‘ ] More Favorable - Model Regression
- b i Low-Speed Metrics - Stability and Control
““b 'hl //;:‘;;‘\ 4‘
E &7 s ] UW2017-18 )
Gust load alleviation open-loop* Gust load alleviation preview control* Flutter Uw2021 UW2\010 1. Nelson, C. P., Ting, K.-Y., Mavriplis, N., Soltani,
i 4 | R., and Livne, E., “Supersonic Configurations at
- Preview H, and H,, control Low Speeds (SCALOS): Project Background and
. ClOSGd-lOOp robustness UW2015 Progress at University of Washington,” AIAA
: e . 1. Quenzer, J. D., Barzgaran, B., Mesbahi, M., and Morgansen, K., “The Generic Wide Body UW Capstone Proiject: Scitech 2022 Forum.
* Uncertalnty qua ntification Aircraft Model,” 2018 Guidance, Navigation, and Control Conference, AIAA, 2018. p ) . 2. Ting, K.-Y., Mavriplis, N., Soltani, R., Nelson, C.,

and Livne, E., “Supersonic Configurations at Low
Speeds (SCALOS): Model Geometry and
Aerodynamic Results,” AIAA Scitech 2022 Forum.

Reference “Low-Speed Friendly”
Supersonic Airliner Concept

2. Quenzer, J. D., Zongolowicz, A., Hinson, K. A., Barzgaran, B., Livne, E., Mesbahi M., and
Morgansen K., “Model for Aeroelastic Response to Gust Excitation,” Scitech 2019 Forum, AIAA.

- u-synthesis

. MARGE 2.0 3. Berg, J., Ting, K.-Y., Mundt, T., Mor, M., Livne, E., and Morgansen, K., “Exploratory Wind Tunnel
; Gust Alleviation Tests of a Multiple-Flap Flexible Wing,” Scitech 2022 Forum, AIAA. 3. Mavriplis, N., Ting, K-Y., Moustafa A Hill, C.,
- Flutter suppression 4. Ting, K.-Y., Mehran, M., Livne, E., and Morgansen, K. A.. "Wind Tunnel Study of Preview H2 and Soltani, R., Nelson, C., and Livne, E., “Supersonic

- Limit-cycle oscillation

WILLIAM E.
DEPARTMENT ©)

BOEING

AERONAUTICS &AST

He Control for Gust Load Alleviation for Flexible Aircraft." Scitech 2022 Forum, AIAA.

RONAUTICS

SCALOS notional configuration metrics’

Configurations at Low Speeds (SCALOS): Test /
AIAA Scitech

Simulation Correlation Studies,”
2022 Forum.




