On the modeling of urban air mobility vehicle takeoff and landing
operations in the FAA Aviation Environmental Design Tool
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Presenter
Presentation Notes
AEDT is the federally mandated program required to assess noise and other environmental impacts from aircraft and helicopter operations
Designed for fw aircraft and traditional helis, not clear how best to use/model UAMs, and limited data available
In previous work, we performed flyovers of… to investigate both modes
And as you can see here, along the flight paths, there are differences, but around vertiports, there are big differences
We investigated and documented our findings
Our goal is to point out differences
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~~===_| Methodology — AEDT

* Generate NPDs
* Provide to AEDT database
* Specify ground track and profile

* AEDT computes contribution from each finite segment with
adjustments, including:
* Noise fraction
* Duration
* Lateral directivity

* Report noise exposure and maximum level metrics at ground receptors
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Presentation Notes
Here is a brief description of how we use AEDT to generate the contours seen on the previous slide
Will cover NPD data on next slide, fixed wing can use as many NPDs as we want but helicopter only allows one NPD per operational mode
Noise fraction – ratio of noise associated with an infinitely long flight path segment to noise associated with finite segment, using fourth-power 90 degree dipole model
Duration – adjusts for different speed from reference speed
Lateral directivity – helicopter only, provide NPD data at 45 degree sidelines, allows for interpolation
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Presentation Notes
Shown here is the means by which we generate NPD data for our vehicles, for more info see previous work
Aircraft Noise Prediction Program (ANOPP2), ANOPP2 Mission Analysis Tool (AMAT) 
AMAT performs time-marching simulation
Helicopter dynamic has extra NPD data computed at +- 45 degrees at 10 NPD distances as slant ranges

Make sure that it is explicitly clear that AEDT is time-integrated model and AMAT is simulated model

https://doi.org/10.2514/1.C037435

@\9@

NOISE-CON 2024
TRUMPETING NODISE CONTRg

Methodology — AMAT
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Presenter
Presentation Notes
Same tool using different mode is used for flyover
Specify 4D waypoints and hemispheres, propagated using straight ray propagation
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Flight direction
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Presenter
Presentation Notes
First, to establish a baseline before investigating app/dep
90 kt, straight and level, 1000 ft
Can see fixed-wing contours are wider than helicopter
To eliminate effects of lateral directivity, provided centerline NPD data at sidelines for helicopter data, when that is done the difference is negligible
This shows that the difference here is solely due to lateral directivity, and directly under the track, good agreement
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Presenter
Presentation Notes
Filled contour represents AEDT, line contours represent AMAT
Good comparison directly under track, helicopter compares well out to around y=+- 1000 (corresponds to 45 degrees)
Shows that the directivity adjustment improves the comparison with simulation
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Presentation Notes
Here is our approach profile
Stop at 15ft for fw
Only 2 npd for rw
Can use all operating conditions in FW, only two in Heli
AMAT can use all operating conditions


®

¥f_,,;§g§2:;

NOISE-CON 202y

TRUMPETING NODISE CONTRg

AEDT Comparison — Approach
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Presenter
Presentation Notes
Based on a reference Bell 206 helicopter approach profile
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AEDT Results — Approach (Modified)
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Presenter
Presentation Notes
Fixed wing was done helicopter-like by modeling with only two NPDs, one for approach and one for descent
Axisymmetric helicopter was done like before
What’s causing this difference to the sidelines?
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Extra component of noise
fraction calculation

Only applicable to fixed wing
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Presenter
Presentation Notes
Additional noise fraction contribution fixed wing only for receptors beyond the arrival point
When this adjustment is plotted with some reference data, can see that it creates the side lobes seen on previous slide
If we took this out, we expect to see agreement similar to the overflight
But, not possible to take this out
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Presenter
Presentation Notes
Modeled the previously shown approach profile with AMAT
Spread of the contours makes helicopter compare better at points astride, but not particularly well
Simulation does not show the extension beyond the landing site seen in helicopter mode
Under the flight track is important (next slide)
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AMAT Comparison — Approach
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Presenter
Presentation Notes
We can see that directly under the track, some features that are predicted by simulation are not being predicted by the helicopter analysis
This is likely due to not being able to use multiple hemispheres
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Presentation Notes
Bell 206
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AEDT Results — Departure
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Presentation Notes
Still large differences between sideline widths


®

¥f_,,;§g§2:;

NOISE-CON 202y

TRUMPETING NODISE CONTRg

AEDT Results — Departure (Modified)
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Presentation Notes
These are still a little different
Noise fraction adjustment for behind the takeoff roll
Additional directivity adjustment for takeoff only for fixedwing only
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Presenter
Presentation Notes
Again, better agreement for helicopter astride of track, but need to examine underneath flight track
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Presentation Notes
Area around x=-2500 that is not captured or even poorly captured by helicopter
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Presenter
Presentation Notes
Zooming in further on fixed-wing, it can be seen that in the vicinity of the departure area, there is pretty good agreement with simulation
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Overflight
Both modes of AEDT analysis provide good comparisons directly under the
flight path
Lateral directivity adjustment in helicopter mode makes sideline comparisons
more favorable

Approach/Departure

Fixed-wing mode captures features directly under the flight path that
helicopter mode does not, due to reduced # of operating states

Noise fraction calculation is a major source of differences between modes
Noise fraction differences are not reflected in simulation data for either mode
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