<]
TUDelft

Delft University of Technology

The climate impact of hypersonic transport

Emmerig, J.; Jockel, P.; Grewe, V.

Publication date
2020

Document Version
Final published version

Citation (APA)

Emmerig, J., Jockel, P., & Grewe, V. (2020). The climate impact of hypersonic transport. 186-186. Abstract
from 3rd ECATS conference.

Important note
To cite this publication, please use the final published version (if applicable).
Please check the document version above.

Copyright
Other than for strictly personal use, it is not permitted to download, forward or distribute the text or part of it, without the consent
of the author(s) and/or copyright holder(s), unless the work is under an open content license such as Creative Commons.

Takedown policy
Please contact us and provide details if you believe this document breaches copyrights.
We will remove access to the work immediately and investigate your claim.



3 ECATS Conference, Making Aviation Environmentally Sustainable
Book of Abstracts, Vol.1, June 2020

THE CLIMATE IMPACT OF HYPERSONIC TRANSPORT
J. Emmerig"?, P. Jockel' & V. Grewe'?

" Institut fir Physik der Atmosphére, DLR-Oberpfaffenhofen, Germany, johannes.emmerig@dir.de
2 Delft University of Technology, Aircraft Noise and Climate Effects, The Netherlands

Abstract. Supersonic transport was the subject of intense debate in the 1970s and commercial
operation was eventually abandoned until recently due to economic and environmental concerns.
Flight emissions at stratospheric altitude differ from tropospheric emissions mainly in terms of
longevity. Long lifetimes of chemically reactive emissions, especially in the presence of the
stratospheric ozone layer, require a detailed investigation of the long-term impact of emissions at this
altitude.

Recent studies show a faster degradation of stratospheric water vapor with increasing altitude, driven
by photolysis and chemical reaction with O'D. This is seen as an opportunity for civil hypersonic
transport. However, the climate impact of hypersonic flight has not yet been investigated.

This is why our study focuses on the emissions of hydrogen-powered hypersonic aircraft fleets (H,0,
NOy, H,) in the middle and upper stratosphere (27 and 36 km). Three different scenarios based on the
HIKARI emission data allow an altitude dependent comparison of hypersonic emissions. The
scenarios were simulated with ECHAM5/MESSy (v2.54.0), including a newly developed submodel
H2O0EMIS to integrate external water vapor emissions into the cycle of specific humidity.

Additional simulations using different models for comparison are planned with Didier Hauglustaine
(LSCE) in the context of project 'Stratofly' funded by EU-Horizon 2020.
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