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Motivation

RECAT Phase | RECAT Phase Il & Il
= Goal: Static separation requirements = Goal: Static/Dynamic separation

for aircraft categories requirements for aircraft pairings
= Severity metric A: r

),
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= Severity metric C: I/ (U, by = Same severity metrics?

» Same models for metric computation?
» Supporting metric: ~ ®__ response

max
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Analytical Vortex Models
e.g. Burnham & Hallock

Computed with updated S-WAKE
wake vortex simulation software

Strip Method more sophisticated
than potential vortex integral

Following results show roll
acceleration

but

effects also apply to rolling
moment coefficient
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Specific A/C Data

= Wing Geometry,
Aerodynamic Data

= Mol
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Effect of Core Radius r,
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Effect of Core Radius r,
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Effect of Core Radius r,
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Effect applies to rolling
approx. RECAT Phase | A306 moment coefficient as well
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Effect of Core Radius r,
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Effect of Core Radius r,
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Effect of Wing Span Ratio b /by
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Vertical Velocity at z,,, = Om [m/sec]
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Effect of Wing Span Ratio b,/b;

Theoretical Worst Case for TC69-85 [I'=100m’s r_=25% b Ay, =00" A¥, =00°
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Effect applies to rolling
moment coefficient as well
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Theoretical Worst Case for
Roll Acceleration

Effect of Wing Span Ratio b,/b;
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Conclusion

Core radius and wing span ratio affect induced roll
acceleration / rolling moment coefficient !

Is it necessary to consider r. and b¢/b, in the
severity assessment for RECAT Il & Il ?

If so, how ?
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Simple Vortex Encounter Simulation
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Strip Method to calculate bank angle response

Strip Method

Analytical Vortex Models
e.g. Burnham & Hallock

Specific A/C Data

= Wing Geometry,

ue(r)_L. 5 ’ > Aerodynamic Data
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Flight Path Assumption

==

= Worst case scenarios: A¥,,, = 10 — 15°

= Flight path almost straight

Induced Rolling
Moment Coefficient
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Simple Vortex Encounter Simulation

» Dynamic vortex disturbance
= | inear 1DoF model for aircraft roll motion

= Recorded control surface deflections
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» Dynamic vortex disturbance

Simplified Vortex Encounter Simulation

Simple Pilot model

: . . +
= | inear 1DoF model for aircraft roll motion
_ _ Simple FCS model
= Generic control surface deflections —
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Conclusion

Simple dynamic models for roll rate and bank
angle computation are feasible.

Is it necessary to consider roll rate and bank angle
In the severity assessment for RECAT Il & Il ?

If so, there is development need for such models.
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Sink Rate as a Metric?

= LR

R -,

A330 (Heavy)

D0228 (Light)

Evaluation of pilot ratings
documented in
SWAKE-TN-320-1-v1

1) Bank Angle

1) Sink Rate

2) Roll Rate

3) Pitch Angle

4) ILS Deviation

2) Bank Angle

3) Pitch Angle

4) ILS Deviation

5) Sink Rate 5) Roll Rate
6) Yaw Angle 6) Air Speed
T) Air Speed 7) Yaw Angle
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Conclusion

Sink rate during WVE Is important for large aircraft.

Is it necessary to consider sink rate in the severity
assessment for RECAT Il & Il ?

If so, there is research need for simple models.
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Open Questions / Discussion

Thank you for your attention!

Questions?
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This document and all information contained herein is the sole
property of TU Berlin. No intellectual property rights are
granted by the delivery of this document or the disclosure of
its content. This document shall not be reproduced or
disclosed to a third party without the express written consent
of TU Berlin. This document and its content shall not be used
for any purpose other than that for which it is supplied.

The statements made herein do not constitute an offer. They
are based on the mentioned assumptions and are expressed
in good faith. Where the supporting grounds for these
statements are not shown, TU Berlin will be pleased to
explain the basis thereof.
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