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Abstract
Thermal performance is increasingly taken into consideration in the programming  and design of office buildings.  Many of these offices are using the thermal capacity of the structure mass to provide thermal comfort  This technique provides stable thermal conditions and is perceived to be long term energy efficient.  The thermal issues require the structure (typically concrete) to remain exposed to the room environment.  Traditional fitting surfaces, such as wall to wall suspended ceilings, are said to be inappropriate. The challenge is to combine this constraint with Room Acoustic Comfort specifications for office spaces, described through reverberation and propagation. Measurements have been performed according to EN 14240:2004. Two treatment configurations, based on discrete elements, have been tested, with a coverage ratio of 45% of the room floor area. Two plenum heights have been used. 

The influence on the thermal effect of the cooling ceiling surface is less than the coverage ratio. This could indicate that the part of the thermal exchange related to radiation – a priori more affected by the masking effect of the panels – is minor than the convection part. As a matter of fact, the higher the plenum above the acoustic element, the easier air can circulate around the panels. According to the same principle, the larger the distance between the panels and the concrete ceiling, the better the absorption performance, since acoustic energy is better spread around the panel. Several completed projects confirm that it is possible to attain acoustic comfort in office buildings cooled by natural (free) cooling. Also, these projects point out the importance of interaction of acoustic treatments with (prefabricated) concrete elements, lighting, ventilation and cable management. Finally, they emphasize the need of dialogue and co ordination between the acoustician and other building engineering disciplines.
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