Carbonaceous aerosols from aircraft engine exhaust:
chemical characterization, optical properties and climate effects
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Introduction
» Aircraft engine exhaust consists of (in order of abundance): CO,, H,0, NO,, SO,, CO, HC, soot.
e
» Although aircraft are only a minor source of soot, the radiative effects of the particles emitted at cruising altitude

might be enhanced. The aerosol radiative effects are strongly dependent on the optical properties of the particles,
which, in turn, are related to their chemical composition.

» Biofuels have been introduced in the recent years in an attempt to decrease the aviation emissions. However, the

effects of using biofuels on the emissions is still not well understood.
» The lack of experimental data on optical properties contributes significantly to the high uncertainties in the radiative compostion R

effects from aircraft soot in global models.

Results & discussion
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Methods Conclusions
SR Technics Test Cell Particle phase analyzers Gas phase analyzers » Substantial decrease in the particulate emissions at all thrust
at Zurih Airport Sampling: Diluted (1:10), 60 °C Sampling: Undiluted, 160 °C levels with HEFA biofuel blend; No visible effect on the

intensive properties (EC/OC ratios, SSA...)

» Link between chemical composition and optical properties:
Corresponding trends in OC/TC and SSA with thrust level

» Large effect from surface albedo on SFE; Large warming effect
when cruise emissions occur above highly reflective sources
(snow, clouds)

NOX, SO, 0,)

Engine type: CFM56-7B/26 turbofan

Fuel: Jet A-1 and 32 vol. % HEFA (Hydro-processed Ester and Fatty Acids) blend Outlook

TOT: Thermo Optical Transmission method (modified NIOSH 5040 protocol) » Plume evolution study: Simultaneous measurements at
CAPS: Cavity Attenuated Phase Shift-based single scattering albedo monitor (A = 532 nm) engine exit plane, silencer and stack exit to study the
PAX: Photo-Acoustic Extinctiometer (A = 870 nm) evolution of the particles after emission
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