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Zusammenfassung

Der vorläufige Entwurf eines Flugzeugsystems zur Bereitstellung von Kommunikationsdiensten in
Krisengebieten wird präsentiert. Missionsanforderungen und ein Entwurfsprozess werden entspre-
chend zweier Missionsszenarien definiert. Ein Konzept wird mithilfe einer Trade-Off-Studie ausge-
wählt. Die Systemarchitektur wird beschrieben und das TRL der involvierten Subsysteme diskutiert.
Im ersten Schritt des detaillierten Entwurfs werden aerodynamische und antriebstechnische Para-
meter definiert. Beide Missionsszenarien werden vollständig analysiert. Die Dimensionierung der
Strukturkomponenten folgt aus der Auswertung der aerodynamischen Parameter. Konzepte zum
Betrieb und zur Infrastruktur des Flugsystems werden präsentiert. Das Flugsystem wird holistisch
in Bezug auf Ausfallwahrscheinlichkeiten und Kosten bewertet. Den Abschluss bildet eine Diskussion
über die Nachhaltigkeit des Konzepts, ein Thema welches in der Luftfahrt zunehmend an Bedeutung
gewinnt.

Schlagworte: DLR Challenge, Hochfliegende Plattformen, Netzwerkwiederherstellung
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Abstract

The preliminary design of an aircraft system for the provision of communication services to disaster-
affected regions is presented. Based on two mission scenarios, mission requirements and a design
process are defined. A concept is chosen through a trade-off study. The system architecture is
outlined, and the TRL of the involved subsystems is discussed. For the detailed design, an initial
sizing defines the aerodynamic and propulsive parameters of the aircraft system. Both mission
scenarios are fully analyzed. Structural sizing follows after the evaluation of the aerodynamic
parameters. Concepts for the operation of the aircraft system and its infrastructure are presented.
The aircraft system is holistically evaluated, consisting of a failure probability analysis and a cost
analysis. Lastly, the sustainability of the concept is discussed as an increasingly important aspect
of aviation.

Keywords: DLR Challenge, High-Altitude Platform, Network Deployment
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1 Introduction and Scenario

Communication capabilities and access to the Internet are central elements of modern society in the
21st century. Networks of the globalized world determine trade routes, geopolitics, along with global
connectivity. A critical infrastructure outage would have serious consequences and, in the event of
a crisis or disaster, would pose challenges for which people need to be prepared. To e�ectively carry
out aid and rescue missions, permanently functioning communication networks must be created.
For the restoration of important communication networks and internet coverage, communication
satellites in low orbits have been used so far. However, the deployment and operational duration of
such systems are associated with extremely high costs and satellite over�ight times. Since private
companies, such as SpaceX are technologically advanced, they dominate the market, and the market
for the so-called NewSpacehas become a �ercely competitive arena in recent years. A possible
alternative solution in this context involves an intelligent system of aerial vehicles [1�4]. This
system should restore the communication capability,i.e., access to the Internet, over a large area,
as shown in Figure 1.1, for an extended period of time.

Figure 1.1: Areas to be covered af-
fected by, e.g., nature catastrophe and
consequently communication loss [5]

In addition, Earth observation of the a�ected area
should be possible. The combination of e�ciency in
continuous operation, high electrical power supply
for the mission equipment, rapid operational readi-
ness, and optimal mission planning poses high de-
mands on an overall design concept of the aircraft,
which has to be robust against any take-o� and land-
ing conditions, day and night, in all weather condi-
tions.

In this year's DLR Challenge, we have taken up this
challenge and developed a system of aircraft that
meets these requirements. An overview of this sys-
tem is presented in Chapter 2, followed by the de-
tailed design in Chapter 3. Chapter 4 concludes by
evaluating the concept with a holistic view in terms
of costs, failure rate probability, and sustainability of
the developed system. Chapter 5 concludes with a
summary of the developed system and gives an out-
look on future topics.

1.1 Design Mission Requirements

The goal is to develop an aircraft for Internet recov-
ery and coverage of a large area in order to maintain
communication channels over an extended period of

time. Furthermore, the aircraft shall be able to perform additional situational awareness in a time-
critical (local) disaster scenario. Overall, a system of aircraft shall be designed that most e�ectively
ful�lls the requirements of the following two operational scenarios:

In Scenario 1 , each aircraft system shall be capable of performing a �ight from an operational
base outside the target area to the point of operation. For design purposes, a range of 100 NM is
assumed. Upon reaching the target area and operational altitude, each individual system enters
a loiter phase. The duration of this phase and the mission altitude shall be selected based on
the concept of operations. The time to restore the internet shall be minimized. After successful
completion of the mission, the aircraft systems shall return to base and land. The areas that shall
be covered are reported in Table 1.1.

1
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