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AEM in a nutshell

ATC/ATM Cockpit, IMPACT RNEST
Simulations and models ﬁ
% % o Aircraft Engine Emissions
Radar tracks S e (24 pollutants)
e
Full flight : LTO phases,
@ l climb, cruise, descent
ADS-B, Mode S, MLAT
Web flight Radar trackers “
European . .ps
§_) Envil!:)nment Simplified fuel burn
[/

Agency calculations p/
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EMEP/EEA reporting
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AEM software suite

* Emissions calculations software suite

* Windows XP

* Standalone command line exe (AEM_CLI)

* Standalone GUI exe (AEM_GUI)
* AEM API DIl

* Pre-processing trajectory filter (AEM GEO)

° Linux—redhat7 & 8

* Standalone command line app
* AEM API DLL

N AEM Kernel 2.5.5

Author

Date

f¥ AEM file (*.aem):

|08/03/2021 =

AEM file: |

" 506 file:

206 fila: |

Qutput folder (study, S06 and AEM)

AEM GUI
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Using AEM

* Projects
 EUROCONTROL (PRU, MUAC...)
* EEA reporting (EMEP)
* |CAO CAEP

* Worldwide distribution
* Universities, labs, airlines, ANSPs, etc..
* >100 licences with organisation, multi users
* Free of charge

* Integrated in:

* EUROCONTROL IMPACT model (AEM command line)

 EUROCONTROL R-NEST2 (AEM API DIl)
* EMEP EEA reporting framework
* Etc...

Public services
Europe
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Industry
(Manufacturers, labs,
Consultancy)
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Public Services other
countries
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\ Airlines
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[ ATC ANSP and
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Concepts

Calculation of fuel burn and 24 pollutants including CO,, NO,, HC, CL, SO,, H,0, PMs
(volatiles, non volatiles) along the input trajectory

/ Advanced Emissions Model \ Adding.of LTO seg.ment.s:
AEM completing the trajectories

with missing LTO segments

Input files : Trajectory Output files : emissions

segments

Aggregations of emissions:
by segments, flights, flights
and phases of flights, and

AEM Db: Aircraft types, complete traffic file
Engines indices (ICAO & FOCA), BADA 3

fuel flow & perfos, Airports, taxi times
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Calculation principles (LTO & En-route)

Input Trajectory segments
En route LTO

LTO

Input/LTO engine fuel flow
Engine LTO Emissions
Time in mode

BADA/User Input fuel flow
Engine en-route emissions
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BADA 3 performance Engine emissions indices Airport Taxi times
tables EEDB, FOCA, FOAA4,... ICAO LTO times in
Climb, cruise, descent, mode

holdings

level-off, 3d descent, p,
-
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En-route (v2.6.2

b)

Input trajectory segments

l— WITH input fuel burn

—

\
CO,, H,0, SO, : proportional to the fuel burn
NO,, CO, HC (& VOC TOG), vPM : BFFIVI2
nvPM: MEEM (ICAO CAEP 13)
J

Calculated emissions

Output segments emissions

WITHOUT input fuel burn _l

BADA
fuel burn

-

\_

AEM Fuel burn calculation
BADA tabulated fuel flow
Reference dataset
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AEM 2.6.3 (2025-2026)

* nvPM : Final MEEM v1 implementation (CAEP 13 and beyond)

* 5 points interpolation (linear) for mass and number
* Simplified altitude adjustment

* AEM DLL

* Upgrade of the multi-processing run mode
* Aircraft engine mapping, BADA, ICAO and TAXI reference data updates
* Windows 11 & Red Hat 9

Licence request and support aem@eurocontrol.int
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Thank youl!

firsthame.name@eurocontrol.int
www.eurocontrol.int
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