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Kurzfassung

Klimatische Verdnderungen sowie die Endlichkeit fossiler Energietrdger machen die Einfiih-
rung umweltfreundlicherer und erneuerbarer Treibstoffe zu einer der groBBten Herausforderun-
gen der kommenden Jahre fiir die Transport- und Automobilindustrie. Obwohl viele Herstel-
ler bereits in der Lage sind, technische Losungen anzubieten, die eine Anwendung solcher
Treibstoffe ermdglichen, konnen die meisten dieser Alternativen in Ermangelung einer ent-
sprechenden Versorgungsinfrastruktur nicht verwendet werden. Die vorliegende Arbeit ist
dieser ,,Henne-Ei“ Problematik gewidmet und beantwortet in diesem Zusammenhang drei
wesentliche Fragestellungen. Erstens wird ein mathematisches Optimierungsmodell entwi-
ckelt, das es ermdglicht, die minimal bendtigte Anzahl an Tankstellen fiir die Versorgung
abgegrenzter Anwendungen mit verschiedenen alternativen Treibstoffen zu gewihrleisten.
Zweitens wird vor dem Hintergrund der Eigenschaften der einzelnen Treibstoffe deren Eig-
nung fiir Langstreckentransporte beurteilt. Die Arbeit abschlieBend werden schlielich auf
Grundlage der Ergebnisse verwandter empirischer und systemdynamischer Forschung Emp-
fehlungen zur Gestaltung des gesamten Prozesses der Einfiihrung alternativer Treibstoffe er-

arbeitet.



Abstract

Climate changes and the finiteness of fossil resources make the introduction of cleaner and
renewable fuels being one of the biggest challenges for transport and automotive industry.
Although automotive and truck manufacturers are already able to provide technical solutions,
which make the application of those fuels possible, most of these alternatives cannot be used
due to the lack of an appropriate distribution infrastructure. This paper is dedicated to that
“chicken-egg” problem, providing solutions for three important subjects in this context. First,
an adequate mathematical optimization model will be developed, which can be used in order
to estimate the minimum number of fuel stations required for replacing diesel with other al-
ternatives within several applications. Second, against the backdrop of the respective fuels’
characteristics their suitability for long haul applications will be assessed. Finally, findings of
related empirical and system’s dynamics research will be examined and general recommenda-

tions for the overall alternative fuel introduction process will be derived.



Task

There is hardly another issue, which currently attracts the same attention in modern industrial
countries as the progressing climate change. The transport industry, in its role as one of the
key factors of modern economies and likewise second largest greenhouse gas emitter after the
energy industry, is facing a big challenge to ensure sustainable, environment-friendly mobility
in the future. Although lowering CO, emissions is currently the biggest mid-term challenge of
automotive industry in this context, replacing common fossil fuels by renewable ones, should
be kept in mind as a vital objective in the long-term. There are many alternatives to diesel and
gasoline, which could help to master these problems, however, an adequate infrastructure is

lacking in most of the cases.

Against this backdrop, the work’s objective is to develop an exemplary structure of a distribu-
tion network for those alternative fuels. The emphasis shall be put at fuels, which can not be
distributed by a common petrol infrastructure in a satisfying way. Furthermore an implemen-

tation within the road freight transportation shall be considered.
In particular, the task comprises the following issues:

* Analysis of the fuels’ physical and chemical characteristics with impact on their dis-

tribution

» Definition of a practical transportation network for the introduction of a new fuel and

estimation of the fuel demand within this network
* Development of an optimal distribution infrastructure for this transportation network

= Qutlook at a possible further proceeding in extending the defined fuel distribution

network

The work will be carried out in close cooperation with Volvo 3P in Géteborg, Sweden.

All results have to be documented and regularly updated in compliance with policies of the
Institute of Traffic Safety and Automation Engineering. Since the work will be used for fur-
ther research activities, all results have to be documented in tables or another clear way. Fur-

ther details shall be discussed with the work’s supervisor.



