Modeling and Simulation of
Aviation Environmental Impact



Objectives

 Develop simulation methods and software to
assess environmental / climate / economic
impacts of various aviation activities

e Integrate NASA’s flight simulation software
with FAA’s Aviation Environment Design Tool
(AEDT)



FACET Environmental Toolbox

ATRAA

Animation Simulation Airspace Aircraft Applications Help
= NASA

® ) & @"‘C‘\:ﬁ E /?f £ S ?ﬂf A 3D Ames Research Center
Status: Paused , 04 172312010 13 v

Name: Emissions - CO2
Plot Type: Bar (#) Line
Show: (¥ Title ™ Subtitle (¥ Legend ™ Status

Line Chart Parameters

# Plot Points: | All B Lines/symbols: | Lines
Data Set # 1-
Select Plot Datum Select Aircraft

All known aircraft

Datum:| Emission CO2
Emission CO
Emission HC
Unit:| __Emission NOx

Scale: |

Emission H20
8 00 Environmental Tool Box Il Emission SOx
: Rate CO
| r
File Cha ts Help  Rate HC
FACET Display Charts
Contrails Center Contrail Distance - all aircraft
lﬁ Show Contrails Contrail Distance - all aircraft +| @ Active
= CO2 Emissions - all aircraft
I\J Show Contrails at Selected Level NOx Emissions
Contrail Width: 3~ AGTP
Reset Contrails
Apply Accept Cancel

Contours

™ Show Contours

Contrails

Contour:

Level:

250 mb [34056 ft] +
Emission Density Maps

Show Emission Density Maps
Add Configure Show Delete
Filters
Custom Colors
Show Filtered Flight Traces _ -

Click on a color to choose a new color




Aviation Environment Design Tool
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FACET and AEDT Integration
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On-going development

Build a computationally efficient noise model

Source of input flight tracks Database

-FACET’s TRX - Aircraft performance DB
-AEDT’s ASIF - NPD reference noise DB
-High fidelity terminal tracks - Airport DB

from data warehouse $

Flight profile
File Preprocessor NOISE Computation MODULE

Output (txt or excel file)
- SEL

- MAX

- DNL

Noise visualization
- FACET

- Google earth

- Stand alone




Noise Computation Module
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Conclusions

e Developed computationally-efficient
fuel/emission/noise models and validated the
models with AEDT

e Continue to work on computational-efficient
Aircraft/Airport noise model



