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In the lighting industry aluminium reflectors are unrivalled due to their ideal reflection qualities, while at the same time, aluminium ceiling surfaces are used only in a limited number of suspended ceiling constructions. While aluminium surfaces might initially be used purely for reasons of design, it is now being increasingly used as a component in daylight systems.

Quality and Colour

There is a fundamental difference between suspended ceiling systems made from either steel or aluminium to those made with mineral wool panels. Metal ceilings, known for their stability and durability, meet the highest sound absorption and insulation standards.

However, the difference in weight between a steel ceiling and that made with aluminium is huge, aluminium being much lighter, and aluminium also offers a vast array of design options with the multitude of surface variations available.  

Painted or lacquered surfaces of aluminium and steel systems offer only limited light reflection qualities and also age quickly. However, an anodised and coated aluminium surface offers vastly superior ageing characteristics, as well as a wide range of different surface qualities and colours. Colour pigments can be embedded in the surface of the anodised aluminium during the continuous anodising process thus realising an even, durable, and at the same time elastic and UV-stable surface. Delamination and blistering will not occur. The German company ALANOD has expanded over the past thirty years to become the leading supplier of anodised aluminium world-wide. ALANOD offers a 25-year warranty for their superior aluminium qualities, a sign of confidence in their products.
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Photo 1 ALANOD: Aluminium Qualities

If a suspended ceiling with aluminium elements is to be realised, the following facts concerning the quality of the aluminium used in the system should be taken into consideration: samples made from raw unanodised aluminium might look very similar to those with an anodised surface; however, we

recommend against the use of raw aluminium in ceilings, as strongly as we do against the use of raw material as reflectors in the lighting industry. The oxide layer which invariably forms on the surface of raw material, does not only impair the appearance, but takes the form of a very thin (50nm; long term 1,000nm) layer without strength which can be easily impaired, either mechanically or chemically.

Only anodised aluminium surfaces, with an approximately 2,500 nm specially formed anodic layer, guarantee mechanical, chemical and UV-stability.
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Picture 2: The steps of the anodising process

Prior to the Sealing process, the colour pigments are embedded in the porous upper surface of the anodic layer. This is then hermetically sealed in order to accomplish maximum colour stability, and give perfect protection from detrimental influences (Picture 3).
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Picture 3: Colour pigments embedment in oxide layer

Aluminium is anodised in various quality finishes, following the standard procedures laid out above. As a result, a wide variety of both highly specular and matt finishes is available; and, depending on aesthetic or acoustic requirements, it can be delivered perforated or will be processed to expented metal ceilings by different ceiling companies. In order to guarantee best appearance, a ceiling should always be made from the same batch of material.

Depending on the specific reflectance of the different options available, a multitude of design options are at hand. As a result, a recessed office lighting louver, which should always be manufactured with a high reflective aluminium reflector in order to maximise energy efficiency, can always be harmoniously fitted into an aluminium recessed ceiling system.
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Photo 4 ALANOD: Ceiling and lighting louver aluminium matt

The Design

Even extravagant design options are possible as can be seen at Frankfurt Airport, (Lighting design: Bartenbach Lichtlabor, Aldrans, Austria; Realisation: Durlum-Leuchten GmbH, Germany by using Material from ALANOD Aluminiumveredlung GmbH & Co. KG, Germany). Here in a dark atmosphere, an elegant ceiling construction with a highly specular finish appears dark while actually reflecting the light with a minimal loss of efficiency. (Photo 5)
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Photo 5 DURLUM: Airport Frankfurt/M

A further project, a custom design, also realised at Frankfurt Airport, consists of light reflecting elements which, in combination with floodlighting, displays an impressive combination of light design and light projection. (Photo 6)
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Photo 6 DURLUM: Light reflecting elements , customs clearance Airport Frankfurt/M
Depending on the purpose of the room and the required effect, a gold-coloured ceiling with a highly specular finish will create the desired effect. (Photo 7)
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Photo 7: gold coloured high specular ceiling

Aluminium ceiling system for daylight systems

In times of rising energy costs, the use of daylight systems is currently gaining more and more importance. Incoming daylight is redirected to where it is needed within the room, thereby making the use of further light sources obsolete. A typical set would include an in-door or out-door blind system in combination with a reflective ceiling system, installed inside above the window. This ceiling system might consist of shaped ceiling reflector tiles or be made from specifically structured aluminium, presented under the name of SKYBRIGHT by ALANOD GmbH & Co KG from Ennepetal in Germany. This latter option allows an even and undisturbed picture of the ceiling while the aim to redirect the light at an angle of 60o is still achieved. (Picture 8-9)

Picture 8: dazzling daylight
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· Incoming daylight is dazzling

· Sun protection redirects light to the outside

· Additional light sources are required

Picture 9: Daylight - redirected
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· venetian blinds redirect incoming daylight to the ceiling

· Alanod SKYBRIGHT Ceiling tile: light is redirected onto workspace, glare-free

· No dazzling from window

· No additional light source required
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Photo 10 at Alanod: SKYBRIGHT tiles above window

A further impressive example of a daylight system can be found in the soon to open (2006) Terminal 3 of Changi Airport in Singapore. Here the deliberate combination of daylight and artificial light can be seen in the construction of a ceiling system which was also designed by Bartenbach and is being realised by Durlum. The photos below show a project model, as well as the 3 x 5 m skylights as part of the ceiling construction, demonstrating the enormous scale of the project.
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Photo 11 Bartenbach: Terminal 3 Changi Airport Model
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Photo 12 DURLUM: Skylights as part of the ceiling construction

919 of these daylight directing skylights were produced from MIRO® 5 and MIRO® 7 elements. Upon the ALANOD Aluminium Material proved his durability in the ceiling panels of Changi 1 and in the luminaries of Changi 2 since 1991, the decision was taken again for ALANOD Material, but now for the new generation of the MIRO®-family. The skylights are responsible for the combination of both natural daylight and artificial light, its efficient distribution while guaranteeing a glare free environment. Additionally special attention was paid to minimizing the transfer of incoming heat.

Lightpipes: an interesting supplement

Finally a further model for redirecting daylight into the inside of a building should be mentioned, the so-called lightpipes or light-ducts. They are used primarily in countries, where the sunlight is very intense during the summer months. They are ideally suited for flat roof buildings where the distance between the entrance point in the roof and the exit point in the suspended ceiling below are not too far apart. In order to achieve a maximum light yield in the room below despite the great number of reflections in the pipe, an increasing number of manufacturers rely on MIRO-SILVER®, developed by ALANOD GmbH & Co KG, with a total reflectivity of 98%, the leading quality in the market.
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Picture 13: Lightpipe prinziples

With this new technology, the material choice is of paramount importance, the right choice for the best quality will show the difference!  In the case of 15 multiple reflections, which can be easily reached in such a system, the efficiency is still above 70% in the case of MIRO- SILVER® (total light reflection = 98%) whereas a standard anodised surface (total light reflection = 87%) will only have an efficiency of about 12%.

[image: image14.jpg]Remaining Infensity

Remaining output after N reflections

0
0
07
06
s
04
03
02

o1

T~

. —

| —

5

12 15 w2 w7 %

Number of reflections N

— MRO™2 Siker

— MRo"2

— Anodisad




Picture 14: Effect of multiple reflections

These are some of the reasons why aluminium is suitable as a modern building material, especially when it has been PVD coated to form the MIRO® product family of highly reflective materials from ALANOD.
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