sunselect

The selective absorber coating for solar collectors

INTERPANE, leader in coating technology

Situated in the beautiful landscape of the Weserbergland is INTERPANE Lauenférde. Founded in
1971, it is the headquarters and also the largest production facility of the INTERPANE Group.

Right from the start, this production site for insulated glazing units, has sent out important impulses to
the advanced glazing industry. As early as 1981, INTERPANE developed iplus neutral, the first color-
neutral low-E glazing, to market maturity. With a new coating technology, INTERPANE was in the
forefront of developments leading to today’s high-tech glass.

The INTERPANE Solar Beschichtungs GmbH & Co.

INTERPANE has used the experience gained over decades in glass coating technology to develop
together with the Frauenhofer Institute for Solar Energy Systems in Freiburg a new durable coating for
metallic substrates with its application as high-selective absorber coatings in solar collectors (Fig. 1).
Solar collectors are increasingly being used as thermal systems to exploit regenerative energy. For the
production and marketing of sunselect, the high-selective absorber material for solar collectors as
semi-finished product, the INTERPANE Solar Beschichtungs GmbH & Co., Lauenférde was founded
in 1997. By taking this step, INTERPANE is deliberately entering the field of thermal solar energy and
thus the market for active use of solar energy, without producing solar collectors itself.

Fig. 1: High efficient flat plate solar collector Schiicosol
High-Tech-Coating with Magnetron Sputter Technology

Highly selective coatings, which help drastically improve the efficiency of solar collectors provide new
impulses for absorber technology.

Fig. 2: Schematic illustration of the sunselect air-to-air coating machine

The cathode magnetron sputtering process wildly used by Interpane for glass coating, is the method
chosen to apply coatings to metal substrates. A special in-line sputter coating machine, an innovative



development by INTERPANE E & B (Development and Consulting), was installed to produce the
highly selective coating sunselect (Fig. 2). In an air-to-air process metal bands with a maximum width
of 1400 mm and a thickness in the range between 0,1 and 0,5 mm are coated continuously.

A reactive process is used to produce a CERMET multilayer coating with a graded refractive index,
where very small metallic particles are dispersed in an amorphous dielectric matrix (Fig. 3). The metal
content is decreasing to the upper layers. Absorption is achieved by scattering effects at the metallic
particles and the surrounding dielectric matrix. In addition such multilayer thin films use interference
effects between semi-transparent layers to trap energy. Therefore an antireflection coating is applied
on the surface of the layer stack, which also has the function of a protective film. Carefully tuning of
the layer thickness and variation of optical constants is necessary to get optimal absorptance.
Chromium as one of the major metals used in this process is applied on top of the substrate as a
barrier layer to prevent corrosion of the substrate and diffusion of the substrate material into the upper
layers, which enhances the durability of the coating drastically. At the same time it promotes the
adhesion of the subsequent deposited layers. Therefore INTERPANE is among other sources using
the so called A-Chromium (99,5 % purity) from GfE, a substitution for high purity Chromium which
leads to the same coating characteristics while being more cost-effective.
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Fig 3.: sunselect multilayer stack on metallic substrate
sunselect- a high efficient absorber coating

Efficient photothermal conversion of solar energy requires surfaces which strongly absorb in the solar
spectrum and at the same time exhibit a low emittance so that thermal reradiation losses are
minimised. sunselect is optimised to have a very high solar absorptance of 95 % and a low thermal
emittance of 5 %. Recent developments in coating technology and machinery enhance the
absorptance of industrially produced sunselect to a value of 96,1 % (Fig. 4), which is in the range of
theoretical maximum.
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Fig. 3: Solar absorptance and thermal emittance of the sunselect coating

The homogeneous coating shows solid material characteristics. It is dense in itself with a non-porous
structure. sunselect is durable and temperature resistant up to 300 °C, and it adheres firmly to the
metallic substrate. It meets perfectly the circumstances within a collector casing. It can be touched and
cleaned as well as formed, welded and riveted. High-temperature getter processes, commonly used
for vacuum tube collectors, are no problem for sunselect.



Solar market and further developments

Germany is the country with the highest installed solar thermal capacity in Europe. From 2000 to 2001,
the annual installed collector surface rose from 620.000 m2 to about 900.000 m2 - a nearly 50 %
increase. With the total production of nearly 450.000 m2 sunselect, the year 2001 brought the
INTERPANE Solar company to the capacity limit with their existing coating equipment. To meet further
market demands and to provide the solar thermal industry with technically advanced absorber
coatings, INTERPANE has installed a new in-line sputter coating machine which is capable to produce
more than 1 Mio. m2 of high-selective absorber coating per year. The modularity of this coating line
allows a subsequent increase of the annual capacity. Furthermore enhanced absorber coatings can
be applied with expected absorptances in the range of 97 % by an unchanged emissivity of 5 %.

Davorin Pavic, technical manager in the INTERPANE Solar Beschichtungs GmbH & Co., received his
Diploma degree in physics from the University of Hannover, Germany. He is working in the field of
solar thermal application since 1991 at the Institute for Solar Energy Research in Hameln (ISFH).
Since 1997 he is in charge of developing and manufacturing solar selective absorbers based on
vacuum coating principles.



