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Abstract

The 28th session of the Conference of the Parties to the United Nations
Framework Convention on Climate Change (COP28) stated that to achieve the goal of
limiting global warming to within 1.5°C, global greenhouse gas emissions should be
reduced by 43% by 2030 and 60% by 2035, with net-zero emissions to be achieved by
2050. Transportation is often a major source of carbon emissions. In Taiwan, the
public shared bicycles company with the highest market share is YouBike Corporation.
Currently, the company's shared bicycles (YouBike 2.0) can only convert Kkinetic
energy generated during riding into electricity to power the front and rear lights of the
bicycles. Meanwhile, the electric-assisted bicycles (YouBike 2.0E) still rely on
manual battery replacement. This approach not only consumes manpower but also
leads to energy waste. If the excess energy generated by YouBike 2.0 could be
collected and stored, it could serve as an energy source for YouBike 2.0E, help
establish multiple decentralized energy storage systems, and even be used for other
green transportation or urban infrastructure. Additionally, implementing appropriate
rental discounts or incentive measures could further increase usage rates.

The project uses Arduino Uno to receive information, transmit control signals,
and determine whether to recover energy. The overall design is divided into three parts:
the bicycle unit, the parking pile station, and the backend management interface. The
bicycle unit generates electricity during riding, which is stored in a lithium-ion battery
installed on the bicycle. When the bicycle is parked, a sensor module checks whether
the conditions for discharging are met, and if so, the energy is transferred to the
lead-acid battery at the docking station. The backend management interface displays
data such as recovered energy, battery status, and extraction time. This project also
includes experiments to determine the relationship between hub dynamo voltage and
riding speed and calculates the amount of energy that can be recovered through actual
riding to verify its practicality.

Keyword - Public bicycles, Energy recovery, Lithium-ion battery.
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Speed Distribution at the Stop of Charging
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Battery Charge and Discharge Current Relationship
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