
DLR’s Graduate School GANDALF:
Awareness and fighting of pandemic threats

What is GANDALF? During the COVID-19 pandemic the number of passengers in public transport declined significantly. GANDALF‘s mission is to make public
transport as safe as possible against pandemic threats and strengthen the trust of the passengers. Our strength is rooted in the collaboration of nine PhD
students distributed among six DLR institutes, each with a unique research focus and expertise, to tackle the interdisciplinary challenges posed by potential
future pandemics. The transmission risk factors in public transportation, the nine individual research topics, as well as our shared vision for minimized infection
risk for passengers are presented herein:
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Bioaerosol Detection
Julian Soltau: Comparison of
laboratory conditions with
open atmosphere and appli-
cation-specific scenarios.

Method: Development of an
ultra-sensitive sensor system
for bioaerosols based on
laser induced fluorescence.

Technical Physics
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Personal Infection Risk Estimation
Diaoulé Diallo: Development of a privacy-
preserving estimation model for the
characterization of pandemic-induced
personal infection risk.

Method: Analysis and integration of
heterogenous data sources such as contact
tracing, health history and mobility networks
using AI and data science.

Software Technology
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Viral Stress Tolerance
Bruno Pavletic: Assessment of virus
stability in enclosed environments.

Method: Experimental treatment
& detection of viruses in closed
cabin-conditions.

Countermeasures against Microbial 
Resistance

Franca Arndt: Identifying potential counter-
measures against the arising challenge of
antimicrobial resistance, to reduce the global
spread of antibiotic resistant bacteria such as
Vancomycin-resistant enterococci (VRE).

Method: Investigation of microbial fitness and
co-resistances.

Aerospace Medicine

Synthetic microbiome
Yen Ly: Identify what
countermeasures help against
microbial burden and how to
recognize (pathogenic)
contaminations in public
transportation.

Method: Testing the sensitivity
of detection methods and
evaluating countermeasures
using a synthetic public
transport microbiome.

Contact us via E-Mail: gandalf@dlr.de

Andreas Kohl, Florian Webner (Institute of Aerodynamics and Flow Technology)
Bruno Pavletic, Franca Arndt, Yen Ly (Institute of Aerospace Medicine)

Iman Talai (Institute for System Architectures in Aeronautics)
Diaoulé Diallo (Institute for Software Technology)

Henrik Grübbel (Institute of Vehicle Concepts)
Julian Soltau (Institute of Technical Physics)
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Iman Talai: Reduction of in-flight
disease transmission.

Method: Modeling and analysis of
technical and procedural
countermeasures to reduce
infection transmission in the
aircraft cabin.
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Thermal Decontamination
Henrik Grübbel: Reduction of
the airborne pathogens in
passenger cabins through
thermal decontamination.

Method: Experimental and
numerical investigation of a
system for cabin heating and
the thermal inactivation of
pathogens with a thermal
storage as the heat source.

Vehicle Concepts
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• Reducing the transmission of infectious diseases in passenger cabins 
• Passengers feel more comfortable using public transportation
➢ Increasing the acceptance and therefore usage of public transportation 
➢ Benefit for the passengers, the climate and the transportation sector
➢ Collaborations between DLR-institutes and also industry partners 
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Mitigation of Aerosol Propagation
Andreas Kohl: Reduction of aerosol
propagation in passenger cabins by means
of an air curtain system.

Method: Investigation on interactions
between aerosols and the air curtain using
experimental measurement methods.

Airborne Infection Risk Assessment
Florian Webner: Modelling infection risk
of airborne disease transmission.

Method: Numerical simulation of aerosol
transport and estimation of dose-
response based on literature.

Aerodynamics and Flow Technology

22

Air recirculation

Stop the Spread, 

Ride with Confidence

mailto:gandalf@dlr.de

