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Portfolio ATT
POWERFILM
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Powerfilm®

Ultrathin, Flexible and Highly
Efficient Heating Elements

Additive or subtractive lay-up

AC/DC up to 800v validated

Maximum power up to 50 kw/m?
Lightweight

Thin and flexible

Typical temperature range up to 120° C
Maximum possible temperature 250° C
With or without PTC effect

Carbon or transparent version

Fully customizable:
= Size and shape (2D/3D)
= Materials selected specifically for each application
= Interface to heated product (application, heat transfer)
= Thermal and electrical insulation
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Tasks of ATT in the QUIET Project
RADIATIVE HEATING ELEMENTS

Development of an energy saving interior heating concept

= Tasks of ATT:

= Definition of suitable interior parts that can be heated
= Design of heating elements and control unit

= Production of heating elements and control unit

= Integration and optimization of ECU parameters

= Interior parts with attached heating foils

= 2 heating elements at each door (8)

sunvisors (2)

= Footwell driver (1)

= Footwell passenger (1)

= Roof (4, above each passenger)
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Heating foil (sunvisor)
LAYER STRUCTURE

= Protective coating
= Screen printed protective ink

= Active layer
= Screen printed carbon ink

= Electrodes
= Etched copper electrodes

=  Substrate
= Polyimide

= Sensor
= Etched copper meander

= Adhesive tape

Figure 4: Layer structure of a heating foil
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Heating foil (sunvisor)
RESULTS

= Heating power density
= Simulation
= Verification of electrode and carbondesign

N w
P/ kW/m?

-

= Produced heating foil
= Applied on a 3D GFRP (glass-fibre reinforced plastic)
= Homogenous heat distribution over the whole area

Figure 5: Heating power density

Figure 6: Produced heating foil Figure 7: Infrared picture at 80° C of the applied
heating foil
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ECU
CONSTRUCTION

= 3 independent DC/DC- converter modules with each 750 W

power
= 400V > 48V

= The CU is divided into three sections. Each section contains
two or three power boards

= All boards of the CU are securely bolted onto copper busbars,
which also include the functionality of the power delivery ,
system E(I)gpL;)r:er:uZE\;vresr boards, molted onto

Figure 9: left: DC/DC converter modules; right: three sections with power boards
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Development of the ECU
RESULTS

The ECU ‘s firmware complies with the
following functionalities:

= Control of the heating foils

= CAN communication RN
| 48040V 146A  T00W svﬁ>';,TT:—_‘?,‘
= Read-out of calibration values e S

= Current draw and voltage level

GUI (Graphical User Interface): s e = .

" _SWltch on/off each heating foil o =
independently _—

= Individually set value for control e
variable (power per area [W / m?])

=  Monitor measurements over time
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