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About this project
Markets: )
Material: Biocomposites, Carbon fibres, Thermoplastics, Others (Metallic ink -

silver), Nonwovens, mats

This project is funded by the Technology Transfer Programme Leichtbau (TTP LB) of the
Federal Ministry of Economics and Energy.

Technology Transfer Program Leichtbau

Context

Heating the vehicle interior consumes a lot of energy. In electric vehicles, this significantly reduces
the range as the heating energy comes directly from the battery. Conventional heating systems such
as fan heaters or seat heaters often work inefficiently as they heat large volumes of air instead of
providing targeted heat. In addition, existing solutions are comparatively heavy and comprise several
components.

Alternative heating concepts such as printed heating structures and textile heating systems enable a
more targeted and efficient heat supply. So far, these systems have mainly been used on a laboratory
scale and can only be transferred to large or complex surfaces to a limited extent. In addition, many
approaches require additional carrier materials or complex production steps. A key challenge is

to develop lightweight, flexible heating systems that can be integrated over large areas, can be
controlled efficiently and can be integrated into industrial production processes. This is where the
project comes in.
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Purpose

The project team is developing a zone-specific heating system for vehicle interiors based on printed,
flexible heating conductors. These can be applied to textiles and components and specifically
integrated into different areas of the interior. Individual heating areas can be controlled individually
so that only the areas actually used are heated. This should reduce energy consumption and increase
the range of electric vehicles. At the same time, weight is reduced and production is simplified.
Additive processes are used to utilise materials in a targeted manner and avoid waste. The result is a
customisable, lightweight and resource-saving heating system for future mobility solutions.

Procedure

The researchers first analyse existing heating systems as well as suitable materials and substrates for
printed heating conductors. Based on this, they develop heating conductor structures that are created
using nanoparticle-based metallic ink. They apply this ink to textiles and components using a digital
manufacturing process. The team uses inkjet, robot and laser technologies in the automated process.

The partners then develop zonable heating matrices that enable selective control of individual areas.
They use simulation-based methods to optimise heat distribution and energy use.

Building on this, the project partners are developing a robot-assisted printing process that can

also be used on three-dimensional surfaces. They are integrating the heating systems into vehicle
components and setting up a pilot plant for production. Finally, the researchers will test and optimise
the developed system with integrated, individually controllable heating surfaces under real conditions
in electric vehicles.
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Funding duration:

Funding sign: 03LB2062 Funding amount: EUR 1.3 million

Final report

wfoerderportal.bund.de/foekat/jsp/SucheAction.do?
Further websites actionMode=view&fkz=03LB2062A - INSIDE in the federal funding
catalogue
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Project coordination

Contact:
Mr Dr.-Ing. Kalyan Yoti Mitra
+49 0371 45001-458

kalyanyoti.mitra@enas.fraunhofer.de

Organisation: =
& = Fraunhofer
Fraunhofer Institute for Electronic Nano Systems ENAS ENAS

Technologie-Campus 3
09126 Chemnitz
Saxony

Germany

= www.enas.fraunhofer.de

English (EN){{ Projektpartner }}
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Technische Universitat Chemnitz — Fakultat fir Maschinenbau
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