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Mobility: New Quick Charging System for E-bikes
E-bikes Are in Great Demand and Have Many Advantages – Accumulators Integrated in the
Bicycle Frame – KIT and E-bike Manufacturer Coboc Develop Quick Charging Process
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The quick charging system is based on very long-lived lithium-ion cells and uses a
comparably high charging current of up to ten amperes. (Photo: Lea de Biasi/Steffen
Jokisch, KIT)
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The e-bike market is booming. Thanks to electric support, cyclists can choose their routes more freely, elderly people can
stay mobile, and commuters reach their workplace stress-free.
This makes many people use bicycles instead of cars. Presently,
charging of the battery takes about two to four hours. To shorten
charging time of e-bikes in particular during daily use in the city,
Karlsruhe Institute of Technology (KIT) and Coboc GmbH & Co.
KG, a company specialized in electric mobility, plan to make the
batteries of pedelecs capable of rapid charging.
For most users of e-bikes in the city or on short distances, a short
range and, as a result, smaller batteries than those presently used in
most e-bikes would be sufficient. This saves costs and protects the
environment. To cover longer distances, however, the battery must
be charged as quickly as possible. Charging of a conventional e-bike
battery today takes two to four hours. Hence, a quick start after complete discharge is prevented. “For this reason, we want to develop a
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quick charging system for e-bikes, which is compact and reaches a
high performance, but is also user-friendly and ecologically compatible,” says Nicolaus Lemmertz, scientist of KIT’s Institute of Electrical
Engineering (ETI), who heads the project.
The new quick charging process is to be based on lithium-ion cells of
long service life, to reach a comparably high charging current of up to
ten amperes, and to be suited for recharge at normal 230 V plugs
within less than one hour. In addition, the battery management system is to offer a diagnosis function: the data measured while the ebike is used are acquired via an internet-of-things solution (IoT), analyzed, and streamed in the internal Coboc cloud. These data reveal
the state of charge (SOC) and the state of health (SOH) of the battery,
which influence each other.
The data evaluation results will then be made available to manufacturers and users in the form of graphics. On this basis, the e-bike can
be optimized and adapted. For preventive maintenance, information
on the battery state is updated constantly. “By selling e-bikes with
such a smart system, we cannot only increase our market share, but
also enhance sustainability,” Coboc Director David Horsch emphasizes. Within the project, KIT is responsible for the selection and assessment of suitable lithium-ion cells, for investigating the service life
of selected cells, and for developing the quick charging process and
the SOC and SOH diagnosis system. Coboc focuses on the analysis
of requirements, the development of the operation management system, implementation of the IoT system with the respective server back
end as well as on the hardware and its integration into the electric
bike. The project is funded by the Federal Ministry for Economic Affairs and Energy (BMWi) under its Central Program to Support Innovations of Medium-sized Enterprises in Germany and will be terminated in late September 2021.

Being “The Research University in the Helmholtz Association,“
KIT creates and imparts knowledge for the society and the environment. It is the objective to make significant contributions to the
global challenges in the fields of energy, mobility and information.
For this, about 9,300 employees cooperate in a broad range of disciplines in natural sciences, engineering sciences, economics,
and the humanities and social sciences. KIT prepares its 25,100
students for responsible tasks in society, industry, and science
by offering research-based study programs. Innovation efforts at
KIT build a bridge between important scientific findings and their
application for the benefit of society, economic prosperity, and the
preservation of our natural basis of life.
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This press release is available on
http://www.sek.kit.edu/english/press_office.php.
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The photo in the best quality available to us may be downloaded under www.kit.edu or requested by mail to presse@kit.edu or phone +49
721 608-21105. The photo may be used in the context given above
exclusively.
This year’s anniversary logo recalls the milestones reached by KIT
and its long tradition in research, teaching, and innovation. On October 1, 2009, KIT was established by the merger of its two predecessor
institutions: the Polytechnic School and later University of Karlsruhe
was founded in 1825, the Nuclear Reactor Construction and Operation Company and later Karlsruhe Research Center in 1956.
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