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Aviation and the global atmosphere
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Aviation emissions

Spezies Emissions-index, Emissions-rate Vergleichbare Vergleichbare Emissions-quelle
g/kg (2004) in Tg/Jahr Emissions-rate,
(Bereich) TaglJahr
Kerosin 200 3600 Gesamtie Erddlproduktion
280 Globaler Schiffsverkehr
1320 Globaler StraRenverkehr
Co, 3160 630 26500 Gesamte anthropogene CO,
Emissionen
800 Anthropogene CO, Emissionen
in Deutschland
H,0 1230 246 45 Methan Oxidation in der Stratosphiére
525000 Verdampfung von H,0 an der Erdoberflache
NO, 13 2.6 0.7-2, Stratosphdrische Quellen
1710 Blitzquelle
170=20 Gesamte atmosphérische anthropogene
Quelle
RufB 0.025 0.004 12 Verbrennung von fossilen Treibstoffen und
(0.01-0.05) (AERO2K) Biomasse
S0, 0.8 (0.6-1.0) 0.16 130 Gesamte Quelle aus Verbrennung fossiler
Treibstoffe
20-100 Nattirliche Quellen
5.4,8.0 Nicht-eruptive, eruptive Vulkane
co 3 (2-4) 0.507 2800 Gesamte anthropogene Quellen
HC 0.4 (0.1-1.0) 0.063 90 Gesamte anthropogene Quellen
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Growth rates in aviation
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Climate impact from aviation

Aviation Radiative Forcing Components in 2005
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> Potentially large contribution from induced cirrus cloudiness.
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Life Cycle of Contail Cirrus
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Is there an effect of the aircraft type on contrail properties?
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» A380 emits more H,O and soot per flight-km than A319 -> Larger contrail extinction
» Deeper descent of the vortices, larger vertical extension -> Larger contrail optical depth
» Averaged per passenger-km, a larger aircraft has a smaller climate impact
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Life Cycle of Contail Cirrus

Climate Impact
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Particle size distribution in contrail cirrus
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> Even after 5 h contail cirrus still differ from natural cirrus
» Effects on climate ? Higher n -> higher extinction & 1
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Radiative forcing from contrail cirrus
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Aviation Radiative Forcing Components in 2005/2011
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IPCC 2013: “Based on these studies we assess the combined contrail and contrail-induced cirrus effective
radiative forcing for the year 2011 to be +0.05 (+0.02 to +0.15) W m=2."

» Contrail cirrus constitute the largest component of aviation climate impact.
» Contrail lifetime of few hours allows fast mitigation of their climate effects.
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Life Cycle of Contail Cirrus
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CO, footprint from different fuels
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Relative CO, emissions as compared to jet fuel

Bio-Fuels have a high potential!

lower CO, footprint
and different soot properties

Jet fuel Liquid
from hydrogen
crude oil from water
and nuclear
power

Lufthansa Group Fleet Management — FRA CZ
September &th, 2010
DLR Tagung

' Biojetfuel ' Liquid ' Methanol ' Jetfuel from! Jet fuel Liquid Liquid
methane from coal with from coal methane hydrogen
from natural  sequestration from coal from coal
natural gas
gas
A BTAR ALLIANCE MEMBER 7.7 bmi Ausirian >




DLR.de < Folie 19 C. Voigt « DPG2016 > 08/03/2016

ACCESS

Alternative-Fuel Effects on Contrails & Cruise Emissions
Biofuel: 50% HEFA Hydroprocessed Ester and Fatty Acids from Camelina plant
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ACCESS
Alternative-Fuel Effects on Contrails & Cruise Emissions
Biofuel: 50% HEFA Hydroprocessed Ester and Fatty Acids from Camelina plant

Anderson,
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Alternative-Fuel Effects on Contrails & Cruise Emissions
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Reduction in particle number densmes by 50% HEFA blend
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Reduction in particle number and size by 50% HEFA blend
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Emission index of soot — Emission index of contrail ice
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> |s there a reduction in AEIl,, for reduced soot El, when using bio fuels?
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ECLIF Emission and Climate Impact of alternative Fuels
Synthetic Fuels with 8 to 19 % aromatic content
« Campaign with Falcon chasing A320 and engine tests (V2575)

5 flights in contrail conditions
* Near and far field contrail probing
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» Biofueld and synthetic fuels with low aromatic content have the potential to
reduce soot emissions and contrail lifetime — smaller climate impact




Thank you!
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