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Professional Certificate in E-Textiles and Smart Clothing

Powering E-Textiles: Batteries and Energy Harvesting

In the field of e-textiles and smart clothing, powering the devices and sensors is a critical consideration.
Batteries and energy harvesting are two key methods of providing power to these devices. In this
explanation, we will cover some of the key terms and vocabulary related to powering e-textiles, including:

* Batteries: a device that converts chemical energy into electrical energy

* Capacitors: a device that stores electrical energy in an electric field

* Energy harvesting: the process of capturing and converting small amounts of energy from the
environment

* Fuel cells: a device that converts chemical energy from a fuel into electricity through an electrochemical
reaction

* Photovoltaics: a method of converting light energy into electrical energy

* Triboelectricity: a type of energy harvesting that generates electricity through the friction between two
materials

* Power management: the process of efficiently managing and distributing power to e-textile devices

* Power density: the amount of power that can be stored or generated per unit volume or mass

* Safety: considerations for protecting the user and the environment from potential hazards

Batteries

A battery is a device that converts chemical energy into electrical energy. There are many different types of
batteries, including primary (non-rechargeable) and secondary (rechargeable) batteries. Some common
types of batteries used in e-textiles include:

* Lithium-ion (Li-ion) batteries: a type of rechargeable battery that is commonly used in portable electronics
due to its high energy density and long cycle life

* Silver-zinc batteries: a type of rechargeable battery that has a high energy density and is environmentally

friendly

* Zinc-air batteries: a type of primary battery that has a high energy density and is activated by exposure to
air

Capacitors

A capacitor is a device that stores electrical energy in an electric field. Capacitors are often used in e-textiles
as a backup power source or to smooth out power fluctuations. There are many different types of
capacitors, including ceramic capacitors, film capacitors, and electrolytic capacitors.

Energy Harvesting
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Energy harvesting is the process of capturing and converting small amounts of energy from the
environment. This energy can be used to power e-textile devices, reducing the need for batteries. Some
common methods of energy harvesting include:

* Fuel cells: a device that converts chemical energy from a fuel into electricity through an electrochemical
reaction

* Photovoltaics: a method of converting light energy into electrical energy

* Triboelectricity: a type of energy harvesting that generates electricity through the friction between two
materials

Fuel Cells

A fuel cell is a device that converts chemical energy from a fuel into electricity through an electrochemical
reaction. Fuel cells can be powered by a variety of fuels, including hydrogen, methanol, and natural gas. Fuel
cells are often used in e-textiles as a primary power source, as they can provide a continuous supply of
power.

Photovoltaics

Photovoltaics is a method of converting light energy into electrical energy. Photovoltaic cells, also known as
solar cells, are made of semiconductor materials that absorb photons of light and release electrons. These
electrons are then collected and used as an electrical current. Photovoltaics is often used in e-textiles as a
secondary power source, as it can provide power in sunlight.

Triboelectricity

Triboelectricity is a type of energy harvesting that generates electricity through the friction between two
materials. When two materials are rubbed together, electrons are transferred from one material to the
other, creating a charge. This charge can be collected and used as an electrical current. Triboelectricity is
often used in e-textiles as a primary power source, as it can provide power through motion.

Power Management

Power management is the process of efficiently managing and distributing power to e-textile devices. This
includes regulating the voltage and current, storing power in batteries or capacitors, and distributing power
to the various devices and sensors. Power management is critical in e-textiles, as it ensures that the devices
and sensors receive the power they need to function properly.

Power Density
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Power density is the amount of power that can be stored or generated per unit volume or mass. High power
density is desirable in e-textiles, as it allows for smaller and lighter power sources. However, high power
density often comes at the cost of reduced safety and increased cost.

Safety is an important consideration in e-textiles, as the power sources and devices can pose potential
hazards to the user and the environment. Some safety considerations include:

* Overcharge protection: preventing batteries from being charged beyond their maximum capacity

* Overdischarge protection: preventing batteries from being discharged below their minimum capacity

* Short-circuit protection: preventing electrical current from flowing through an unintended path

* Thermal runaway protection: preventing batteries from overheating and causing a fire or explosion

* Environmental protection: preventing the release of harmful chemicals or materials into the environment

Examples and Practical Applications

One example of a e-textile product that uses energy harvesting is the Wearable Solar shirt by Pauline van
Dongen. This shirt is made of a special fabric that contains photovoltaic cells, allowing it to generate
electricity from sunlight. The electricity is stored in a battery and can be used to charge a mobile phone or
other small devices.

Another example is the Power Walking Kinetic Energy Harvesting Shoe which uses triboelectricity to
generate electricity through the motion of walking. This electricity can be used to power small devices such
as a mobile phone or a fitness tracker.

Challenges

One of the main challenges in powering e-textiles is the limited amount of power that can be generated or
stored. This is due to the small size and weight of e-textile devices and power sources. To overcome this
challenge, researchers and developers are working on new methods of energy harvesting and power
management.

Another challenge is the safety of e-textiles. Batteries and other power sources can pose potential hazards
to the user and the environment. To address this challenge, researchers and developers are working on new
methods of thermal runaway protection and environmental protection.

Conclusion

Powering e-textiles and smart clothing is a critical consideration in the field of e-textiles. Batteries and
energy harvesting are two key methods of providing power to these devices. In this explanation, we covered
some of the key terms and vocabulary related to powering e-textiles, including batteries, capacitors, energy
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harvesting, fuel cells, photovoltaics, triboelectricity, power management, power density, and safety.
Understanding these terms is essential for anyone working in the field of e-textiles and smart clothing.

It is important to note that the field of e-textiles is constantly evolving and new technologies and methods
are being developed. Researchers and developers are working on new methods of energy harvesting, power
management, and safety to overcome the challenges in powering e-textiles and smart clothing.

It is also important to consider that the design of the e-textile product should be done carefully, taking into
account the power requirements of the devices and sensors, the size and weight of the power sources, and
the safety of the user and the environment.

In summary, powering e-textiles and smart clothing is a complex and challenging field, but with the right
knowledge and understanding of the key terms and concepts, it is possible to create innovative and
functional e-textile products.
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