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1. Introduction

Many European cities are cut by rivers. This generates communication
problems that can be resolved in many ways. In my opinion, the best
solution of the problem of transport across the river would be
a creation of facility that should be some kind of extension of the
pedestrian’s or cyclist's route, which would allow make the time
of journey shorter. In addition, it would be available on request and

adapted to the needs of the place. It would use the energy of the river
to and move independently and safely.

2. Selection of research area

| live in the city through which many rivers flow, and that creates
problems with the fast getting into some places in the city. Potentially
nearby locations are available after taking long distances, because
you have to reach the nearest bridge, which makes the road longer.
Of course, the problems of getting to the other side of the river are
solved by tunnels, bridges and footbridges and much less with ferries.
In addition, the problem is complicated when there is the standard
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movement of boats and ships on the river and available transport such
as ferry or water tram, run rarely or only seasonally.

Permanently solutions are very expensive and the process of their
construction often takes several years. In addition, new buildings may
negatively affect the character of the historic parts of the city.
Sometimes it is not possible to build a new bridge or footbridge
because of the very dense buildings.

Looking for a new solution to the problem of passenger water
transport, | decided to explore the subject of small vessels that would
help quickly and easily get to the other shore.

3. Methodology

Work started with seeing a local problem in city transport and checking
if similar problems exist elsewhere in Europe. | researched of topic
passenger water transport in Europe and in the world. | searched for
existing solutions and published ideas. In the reports published by the
European Union on Transport, | sought information and knowledge
about the direction of which sustainable transport should be. | also
looked at the state of technologies that could be used for the project
develop. The result of all the gathered knowledge was the creation
of the assumptions for the new idea of water transport in the city.

Noticing the local problem

Search where else this problem exists

Search data, facts and research on transport development

Study existing solutions Study existing technology and
and ideas developing technologies for the project.

Work on ideas and assumptions
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4. Literature Survey

Of course, the problem of water transport in the city is solved by
bridges and water trams and ferries for longer distances, and in some
cities by bus-amphibian. However, all these objects are moving
according to the schedule and the passengers have to adapt to it.

There are not many existing solutions for public transport on demand.
The closest example of such a transport is the Seabubbles water taxi
concept, showing small electric hydrofoil boats containing up to 4
persons. Objects can be rented and flowed to another designated
docking site. The main aim of the project is to make the navigation the
water in the city easy.

5. Proposed Solution-Description of Idea

The solution | propose is a transport system addressed specifically for
the historic parts of the city, but only for pedestrians and cyclists. This
kind of transport will make that the water space will be no longer
a barrier and will make it easier to move around the city, and will
become a natural part of the journey. Autonomous electric boats will
move on demand of the user, which will eliminate waiting for transport

The system does not require a fixed infrastructure, so it remains
mobile. May be occasionally, seasonally used in places where there
is heavy traffic. The final result of the project is to complement and
diversify the urban transport network.

The operation of the system is based on the usage of cyclic movement
of boats between the edges. A characteristic feature of the system
is the way in which the autonomous transport boats will cross the river.
The idea of this movement is to use the natural energy of the river
to partially drive the boats that cross diagonally through the water. This
allow to significantly reduce the energy used for the crossing
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Boats will be powered by electricity and (re-)charging during stops
in the harbor and extra energy will be given from the solar panels
mounted on the them.

The size and number of the boat units will be tailored to the city's
transport needs, to best serve all potential users. The aesthetics
of the units should also be adapted to the character of the city's
architecture, but the invariable feature will be the functional layout of
the passenger deck.

This kind of system will allow to easily get in and out of the boat.
Entrance to the object will take place on one side and the exit from
the opposite. Traveling by this object is intended to be the extension of
the user’s road.

The Reduction of travel time and elimination of waiting for transport
mobilize to walking or cycling. Another advantage is the use of nature
forces to reduce energy consumption. Additionally, the object may
become a recognizable element of cities.
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6. Address potential technology gaps

Prior to realization of the project, it is necessary to improve the
reliability of autonomous movement, select appropriate motors and
accumulators to the size and frequency with which the object will move.
Also test and select the right solution for the best use of the river’s
power to drive the boats.

There are some car ferries in Polish rivers, which do not use the river
current to navigate. One of them is Optowiec or Gniew. However, the
solutions using the natural power of the river have been known and
have been used by mankind for a long time before. In favor of this
project, should be choosen the most effective system tested previously
to use the river to drive.

At present, the still imperfect autonomous transport technology is
rapidly developing and probably in a few years a completely safe
autonomous transport system will be established. For a few years,
Tesla has been testing its autonomous cars and the results they have
achieved allow to assume that in the near future, people will not have
to worry about driving vehicles.

The potentially problems of moving across the waterway should be
eliminated by using a sensor system spaced in sensitive locations
away from the boat. Transferring data to the boat with the current
situation on the water, would allow to get to the other shore safely.

Storing and collecting electricity has become increasingly effective over
the vyears. Increasingly better solar panels and electric motors
are created and they try to use the most productive ways of using
energy. The Torgeedo electric motors which drive boats are small but
very strong and quiet. Tesla solar panels are getting a lot of energy and
their batteries are small and can store a lot of energy. Also Torgeedo
batteries are relatively small for the amount of energy they contain.

Boat making should be carried out in the yards as close as possible
to the destination also should be making of locally available products.
This will create a unique object not only in appearance but also
in performance.

Of course, this mode of transport should also meet all safety
requirements to which it is bound by the overriding law of inland
waterway transport and has an unsinkable construction.
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7. Benefits from the project

The proposed solution can significantly influence the way of thinking
about moving around the city for pedestrians and cyclists.

The cost of building a bridge usually requires effort of several millions
and a few years of construction, and the construction of a ferry and its
outposts closes in a few to several millions and can also be put into use
much faster. The time and cost involved in implementing such solution
is one of the greatest advantage of using water transport.

In addition, the use of natural river current power will cause the object
will consume little energy. It will be also able to get the energy from
the solar panels.

A significant benefit for travelers is the shortening of travel time and the
elimination of waiting for a transport. In addition, this kind of transport
mobilize to walking or cycling. The object (boat’s system) also can take
different forms depending on the aesthetics surrounding the city, still
based on the same technologies and constitute a recognizable element
of cities.
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8. Source of additional information used & Appendices

* http://www.seabubbles.fr/index.php?lang=en

* https://www.designboom.com/technology/electric-hydrofoil-water-taxis-

paris-seabubbles-03-18-2017/

https://en.wikipedia.org/wiki/Reaction_ferry

https://thelibrary.org/lochist/periodicals/bittersweet/fa79k.htm

https://www.tesla.com/en_GB

https://www.desighboom.com/technology/torgeedo-electric-boats-

bmw-i3-07-06-2017/

ttp://www.torgeedo.com/en

* https://publications.europa.eu/en/publication-
detail/-/publication/20a04777-9ba8-44fb-a5b7-

66356a6294c9/language-en/format-PDF
« http://wrpo.wielkopolskie.pl/e-biuletyn/2017/2/pdf/white-paper-

illustrated-brochure pl.pdf

*  https://www.wwf.pl/sites/default/files/2017-07/2050.pl%20Podr
%C3%B3%C5%BC%20d0%20niskoemisyjnej%20przysz%C5%820
%C5%9Bci.pdf

* https://publications.europa.eu/en/publication-
detail/-/publication/aed45f8e-63e3-47fb-9440-

a0a14370f243/language-en/format-PDF

* Lerch A., Architektura statkow i okretéw projektowanie i konstrukcja,
Gdansk: Akademia Sztuk Pieknych w Gdansku 2010

*  Projektowanie architektury statkow Wybrane zagadnienia, Gdansk:
Akademia Sztuk Pieknych w Gdansku 2012

* Lerch A., Architektura statkow niepasazerskich inspiracje projektowe,
Gdarnsk: Akademia Sztuk Pieknych w Gdansku 2011

e  Humanscale 1/2/3, Massachusetts: The MIT Press, 1974

* Suska W. L., Statki - promy i jednostki ptywajgce specjalistyczne
Srédlgdowe, portowe i przybrzezno — morskie, Fundacja Przemystu
Okretowego i Gospodarki Morskiej, 2014
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https://publications.europa.eu/en/publication-detail/-/publication/20a04777-9ba8-44fb-a5b7-66356a6294c9/language-en/format-PDF
http://www.torqeedo.com/en
https://www.designboom.com/technology/torqeedo-electric-boats-bmw-i3-07-06-2017/
https://www.designboom.com/technology/torqeedo-electric-boats-bmw-i3-07-06-2017/
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