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Overview




Aviation emissions

I

pollutant = AR X LI

fuel consumption pollutant

TIER 2
The emission factors have been averaged over all flying
phases assuming 10 % of the fuel is used in the LTO

The emissions produced by aviation come from the
use of jet fuel (jet kerosene and jet gasoline) and
aviation gasoline (small piston engine aircraft only)
the principal pollutants (common to other
combustion activities)

CO2, CO, HC and NO, SO2 ( dependent of the level
of sulphur in the fuel.)

Other important species, emitted at relatively low
concentrations include PM, N20 and CHg.
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Contribution of air traffic to total emissions

*The total contribution of aircraft emissions to total global anthropogenic CO2
emissions is considered to be about 2 % (IPCC, 1999).

*This relatively small contribution to global emissions should be seen in relation to
the fact that most aircraft emissions are injected almost directly into the upper free
troposphere and lower stratosphere. IPCC has estimated that the contribution to
radiative forcing is about 3.5 %.

*‘The importance of this source is growing as the volume of air traffic is steadily
Increasing.



ICAO LTO cycle

ExAMPLES OF AIRCRAFT TYPES AND EMissION FACTORS FORLTO CycLES
B e | O W O O O ft As WELL As FUEL ConsuMPTION PER AIRCRAFT TYPE
3 Emission factors Fuel
(kg/LTO) consumption
(kg/LTO)
Aircraft type(a) co, |CcH,®)| N,0() | NO, co |Nmvoc(k) s0,(d)
A300 5470 1.0 0.2 21.21 34.4 9.3 1.7 1730
A310 4900 0.4 0.2 227 19.6 3.4 15 1550
. A320 2560 0.04 0.1 11.0 53 0.4 0.8 810
. T h e I CAO A | I’C I’a ft BAC1-11 2150 6.8 0.1 49 67.8 61.6 0.7 680
. BAe 146 1800 | 0.16 0.1 42 11.2 1.2 0.6 570
E N g ine EX h adU St B707" 5880 | 08 0.2 108 924 87.8 19 1860
B727 4455 0.3 0.1 126 9.1 3.0 14 1410
D a ta b a N I( (A E E D) B727" 3980 0.7 0.1 9.2 245 6.3 1.3 1260
. B737-200 2905 0.2 0.1 8.0 6.2 2.0 0.9 920
cCO nta INS rate S Of fU e | B737" 2750 | 05 0.1 6.7 16.0 40 0.9 870
B737-400 2625 0.08 0.1 8.2 12.2 0.6 0.8 830
f | d " " B747-200 10680 36 0.3 53.2 91.0 320 3.4 3380
OW a n e mi S S I O n B747° 10145 48 0.3 49.2 115 436 3.2 3210
1 d 1 f N O H C d B747-400 10710 1.2 0.3 56.5 45.0 10.8 3.4 3390
INdi Ce S O r XI a n B757 4110 0.1 0.1 216 10.6 0.8 1.3 1300
. B767 5405 0.4 0.2 26.7 20.3 3.2 1.7 1710
CO as a function of the
. . DC8 5890 58 0.2 14.8 65.2 522 1.9 1860
e n g | n e t h rU St SEttl n g DCY9 2780 0.8 0.1 7.2 7.3 74 0.9 8s0
DC10 7460 2.1 0.2 410 59.3 19.2 2.4 2360
for alarge number of
. . F100 2340 0.2 0.1 57 13.0 1.2 0.7 740
ty pe S Of alrc raft en g INe. L1011° 8025 | 13 0.3 29.7 112 65.4 25 2540
SAAB 340 945 | 14(E) | 0.03(F) | 03(E) | 221(F) 12.7(E) 0.3(F) 300(E)
Tupolev 154 6920 8.3 0.2 14.0 116.81 75.9 22 2190
Concorde 20290 | 10.7 0.6 35.2 385 96 6.4 6420
GAjet 2150 0.1 0.1 5.6 8.5 1.2 0.7 680
Source: ICAO (1995).




Alrcraft movements-Eurocontrol database
*E L TO




Emissions per

40 NOx emissions kg/LTO tVDe and freq
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Measurements-time series
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WRFChem & CAMXx
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NO2 BASE - 01.08.2015 20

CAMX

30% contribution to surface concentrations

due to aviation emissions
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CAMx-cont
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Conclusions

*WRFChem well represented the wind flow but both models
underestimated night time NO2 - road transport emissions not well
represented

*CAMXx contribution due to aviation emissions up to 30%

‘Bivariate polar plot usefull toll for assesing the sources of AP but the
stations representativity should be carefully assessed



Future plans

Deatiled Emissions

‘There is currently little information available to estimate emissions
from start up of engines and these are not included in the LTO cycle.
This is not of great importance for total national emissions, but they
may have an impact on the air quality in the vicinity of airports.

Models (ADMS)

‘Mesurements-longer time periods and pollutants e.g. PM-fine



