The Théâtre National de Belgique – TNB was created in 1945 and had to move from its location because of the rehabilitation of its neighbourhood.
 

In 2002 an agreement was signed by the French Speaking Community of Belgium, the TNB and the BBC to build a new 10000 sqm theater equipped with two auditoria (  « Grande Salle » with 750 seats and « Petite Salle » with 250 seats).

 

The « Grande Salle »  has a variable geometry and it is possible to play theater according to three different spatial organisations. They differ from each other by the lighting grills.

 

In the NORMAL configuration, 160 kW is available above the stage and 40 kW above the seats.

In the « A l’ITALIENNE » configuration,  140 kW is available above the stage and 60 kW above the seats.

In the ELIZABETHAN or REVERIBLE configuration, 100 kW is available above the stage and 100 kW above the seats. This implies the removal of seats, so people can sit in round.

 

Air is introduced under the seats (26500 m3/h) and 10000 m3/h (3*333 m3/h at level 6.90) is introduced in the above the stage.

The exhaust is in air volume equilibrium : 10000 m3/h is extracted through a chimney just before the proscenium arch ; 10000 + 7500 m3/h are extracted at level 27 above the stage and 6 * 1500 m3/h are extracted through the ceiling.

 

The 3*3333 m3/h lead to unacceptable cold spots on the stage during winter operation and, in addition, the 6*1500 m3/h proved to be less efficient than expected.

 

We had to optimize the global air flow pattern, the temperature distribution (avoid cold spots on the stage) and hot spots on the bridges wher technicians have to work).

 

After a parametric study based upon different inlet air temperatures (30°C for summer ; 17°C and 10°C for spring and autumn ; -10°C for winter and different lighting rates (30%, 60% and 100%), i twas decides to place a 2 kW radiator under the inlets and to reduce the inlet air flow to 3 * 1500 m3/h).

The exhaust air volume was reduced in the same proportion (so, it was decided to blow and extract 31000 m3/h).

 

A very important lesson was also drawn from this exercise : from the initial discussions, I thought that there was a gap of 50 cm between the bridges around the stage grill and the grill itself.  As air was able to flow through this gap, in winter time, very low temperatures are likely to be observed on the bridges, that can lead to discomfort for the technicians. 

According to one of the engineers responsible of the project, this situation was not realistic. It is only after hours of discussions that we noticed that we were considering different boundary conditions ! In fact, there is no gap between the bridges and the grill above the stage.

The lesson is that it is mandatory to describe to all intersted parties which are the boundary condition ! So everybody has to agree on them.

 

The theater is operating since mid november 2004 and we had no complaints about the the GRANDE SALLE.

 

+++++++++++++

