Institute of Maritime Energy Systems i DLR

Master’s Thesis: System-level analysis of various wind-assisted ship propulsion technologies
over given ship routes and applications

The newly founded DLR Institute of Maritime Energy Systems in Geesthacht researches and develops
innovative solutions for enabling increased utilization of renewable energy in waterborne transport, towards
decarbonization and emissions reduction of shipping. The use of renewable energy onboard, in particular through
wind-assisted ship propulsion (WASP), has potential to substantially reduce the ship’s energy demands and
consequently fuel consumption. Various technologies for wind-assisted propulsion are being evaluated today,
including Flettner rotor, kites, sails, and wings.

Through this thesis, we seek to develop a methodology to quantify the benefits of various WASP
technologies and identify the most suitable technology for a given maritime route and application. The following

key questions may be addressed within the scope of this Master’s thesis:

e What are the key WASP technologies of relevance to the maritime industry?

e In what maritime applications, and over what maritime corridors, does WASP play a major role?

e What fuel savings can be expected from various WASP technologies?

e How does the load profile of the base energy system change in the presence of wind-assistance?

e What is the trade-off between fuel savings and "quantity" of wind assistance, for various WASP technologies

and different ship applications?

The exact scope of this thesis can be defined based on the skill-set and interests of the candidate. We also welcome

own proposals by students, should their interest lie outside the scope of the described questions.

Qualifications sought:
e Study in the fields of electrical-/ mechanical-/ naval-/ civil-/ renewable-/ energy system- -engineering/-
technology, physics, or any comparable degree program.
e Good programming skills in MATLAB/Simulink (preferred), or any other system simulation software
e Interest in teamwork and collaborative model development for simulation environments.
o High affinity for solving interdisciplinary problems with self-made algorithms.
e Ability to work independently, enthusiasm, and thirst for knowledge.
e Good English language skills
e Knowledge of wind-assisted ship propulsion technologies is beneficial.

o Skills to obtain AlS, wind profiles through databases is beneficial

Compensation: Students will be compensated up to TV6D 5 scale for 15 hours/week, following an initial review

of the project plan

Contact: Dr. Dheeraj Gosala, dheeraj.gosala@dIr.de , +49 4152-8488102
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Institute of Maritime Energy Systems i DLR

Master’s Thesis: Analysis of the impact of wind-assisted propulsion on ship design

The newly founded DLR Institute of Maritime Energy Systems in Geesthacht researches and develops
innovative solutions for enabling increased utilization of renewable energy in waterborne transport, towards
decarbonization and emissions reduction of shipping. The use of renewable energy onboard, in particular through
wind-assisted ship propulsion (WASP), has potential to substantially reduce the ship’s energy demands and
consequently fuel consumption. WASP technologies convert the available wind forces into sail forces. These split
up into beneficial additional thrust and side forces, which influence the hydrodynamics, structure and
manoeuvrability of the ship.

Through this Master’s thesis, we seek to quantify the additional forces and reactions experienced in the
presence of WASP technologies, to enable their full and optimal integration of into design of future ships. The

following key questions may be addressed within the scope of this Master’s thesis:

e What is the hydrodynamic impact of various WASP technologies on different ship applications?

e What additional forces and loads are experienced by the ship in the presence of WASP, as well as the sails,
during a typical voyage? What is their impact on the structural integrity?

e How do the additional forces affect the fuel savings expected from WASP technologies?

e How can WASP technologies be integrated into the design of newbuild ships?

e Isthere a trade-off between system efficiency and structural robustness, for various technologies?

The exact scope of this thesis can be defined based on the skill-set and interests of the candidate. We also welcome

own proposals by students, should their interest lie outside the scope of the described questions.

Qualifications sought:
e Study in the fields of mechanical engineering, naval architecture, civil engineering, applied mechanics,
applied physics, or any comparable degree program.
e Experience in CAD modelling and FEM / CFD analysis, depending on the exact scope of the thesis
e Interest in teamwork and collaborative model development for simulation environments.
o High affinity for solving interdisciplinary problems with self-made algorithms.
e Ability to work independently, enthusiasm, and thirst for knowledge.
e Good English language skills
e Knowledge of wind-assisted ship propulsion technologies is beneficial.
e Knowledge in at least one of hydrodynamics or structural mechanics is beneficial.

e Good knowledge in classification societies’ rulesets to obtain loads and accelerations is beneficial.

Compensation: Students will be compensated up to TV6D 5 scale for 15 hours/week, following an initial review

of the project plan

Contact: Jorgen Depken, jorgen.depken@dlir.de , +49 4152-8488114
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Institute of Maritime Energy Systems i DLR

Master’s thesis: Route-optimization algorithm using wind patterns for a ship equipped with
wind-assisted propulsion technology

The newly founded DLR Institute of Maritime Energy Systems in Geesthacht researches and develops
innovative solutions for enabling increased utilization of renewable energy in waterborne transport, towards
decarbonization and emissions reduction of shipping. The use of renewable energy onboard, in particular through
wind-assisted ship propulsion (WASP), has potential to substantially reduce the ship’s energy demands and
consequently fuel consumption.

As wind energy is harnessed through the use of onboard WASP technologies, wind patterns across oceans
and waterways play an important role in determining the optimal route of the ship. In the presence of wind-
assistance, the shortest distance between two ports may no longer be the most efficient or fastest route. Through
this Master’s thesis, we seek to develop an algorithm to optimize the route of a ship in the presence of wind-

assistance. The following questions may be addressed within the scope of this thesis:

e How can the optimal route between two ports be determined for a ship harnessing wind energy via WASP
technology?

e How does the optimal route vary for different voyage objectives (e.g. maximizing fuel efficiency, minimizing
time, increasing robustness to changing wind patterns etc.)?

e What additional data would be required to enable robust real-time implementation of this algorithm?

The exact scope of this thesis can be defined based on the skill-set and interests of the candidate. We also welcome

own proposals by students, should their interest lie outside the scope of the described questions.

Qualifications sought:
e Study in the fields of electrical-/ mechanical-/ controls-/ system-/ energy system- -engineering/-technology,
physics, or any comparable degree program.
e Good programming skills in MATLAB/Simulink (preferred), or any other system simulation software
e Interest in teamwork and collaborative model development for simulation environments.
o High affinity for solving interdisciplinary problems with self-made algorithms.
o Ability to work independently, enthusiasm, and thirst for knowledge.
e Good English language skills
e Knowledge of wind-assisted ship propulsion technologies is beneficial.
e Knowledge in conceptualizing cost functions and solving optimization algorithms through numerical solvers

is beneficial.

Compensation: Students will be compensated up to TV6D 5 scale for 15 hours/week, following an initial review

of the project plan

Contact: Dr. Dheeraj Gosala, dheeraj.gosala@dIr.de , +49 4152-8488102
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Institute of Maritime Energy Systems i DLR

Master’s Thesis: Assessment of the benefits of onboard photovoltaic power generation over
various ship routes and applications

The newly founded DLR Institute of Maritime Energy Systems in Geesthacht researches and develops
innovative solutions for enabling increased utilization of renewable energy in waterborne transport, towards
decarbonization and emissions reduction of shipping. The use of renewable energy onboard, in particular through
photovoltaic (PV)-based power generation, has potential to substantially reduce the ship’s energy demands and
consequently fuel consumption. Solar energy provides a predictable energy source that can be used for hotel loads
and propulsion in ports as well as during voyages.

Through this Master’s thesis, we seek to determine the various impacts of using solar power generation for
a given maritime route and application. Some key questions that may be addressed within the scope of this thesis

include:

e What are the latest advancements in solar panel technology, and what kind of solar panels can be used for
various maritime applications?

e What fuel savings can be expected by harnessing solar energy, for a given application and ship route?

e How is the loading of the onboard energy grid affected by the intermittencies of onboard PV power?

e What is the tradeoff between deck-area and fuel savings for various panel configurations?

e What structural integrity concerns and constraints must be considered for the onboard integration of solar

panels across various ship applications?

The exact scope of this thesis can be defined based on the skill-set and interests of the candidate. We also welcome

own proposals by students, should their interest lie outside the scope of the described questions.

Qualifications sought:
e Study in the fields of electrical-/ mechanical-/ naval-/ civil-/ renewable-/ energy system- -engineering/-
technology, physics, or any comparable degree program.
e Good programming skills in MATLAB/Simulink (preferred), or any other system simulation software
e Interest in teamwork and collaborative model development for simulation environments.
o High affinity for solving interdisciplinary problems with self-made algorithms.
e Ability to work independently, enthusiasm, and thirst for knowledge.
e Good English language skills
e Knowledge of solar panels, and PV power generation technologies is beneficial.
e Knowledge of onboard microgrids is beneficial

o Skills to obtain AlS and solar irradiation profiles through databases is beneficial

Compensation: Students will be compensated up to TV6D 5 scale for 15 hours/week, following an initial review

of the project plan

Contact: Dr. Dheeraj Gosala, dheeraj.gosala@dIr.de , +49 4152-8488102
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