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Introduction

The purpose of this study is to evaluate the acoustical
efficiency of screens of varying heights placed between two
working desks facing each other in an open plan office.

Studied configurations

A double office desk has been considered (see Figure 1).

Figure 1: Perspective view of the studied office desk.

The height of the absorbing screen between the source and
receiver has been varied in steps of 10 cm from no screen to
a total height of 1.60 m. For the simulation studies, one
source position at a height of 1.20 m and the mean value of a
sphere made of 6 receivers at 1.20 m have been used. 2
different cases have been studied, one with a reflective floor
without ceiling and one with a carpeted floor with a
reflecting ceiling (plaster board) at 2.70 m.

Simulations

Simulations have been carried out with three different
calculation methods with an identical the geometric model.
Each calculation method uses its own input format for the
absorption coefficients.

3D BEM calculations

3D BEM computation has the advantage of being very
accurate but it is difficult to achieve high frequencies. The
calculations have been done with the MICADO3D software
developed by CSTB [1]. Since the desks are placed in an
open office, it can be assumed that the floor and the ceiling
are of infinite extent. Prior to this study, it was impossible to
model the floor and ceiling as two parallel baffles in
MICADO3D. Therefore, the first simulations used a room
modelled as a box having very absorbent vertical walls with
floor and ceilings of finite extent. The size of the room
significantly influences the calculation time. The case of a
domain bounded by two parallel baffles was, prior to this
study, only programmed for the special case [2] and has
been generalized for this study. The use of a Green function
computed by means of the image source technique allows an
important reduction of computation time. In addition, it must
be noted that the y symmetry of the problem has been used.
The plane wave reflection coefficient based on the
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knowledge of the normal impedance was used. The proposed
model has been fully validated (see Figure 2).
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Figure 2: Validation of the double baffle method with
MICADO3D for a screen of 1.10 m in height.

ICARE calculations

ICARE is beam-tracing software developed by CSTB taking
into account phase and interferences. It gives sound pressure
level predictions, even with diffraction [3]. In this study,
beams are shot from a point source to each receiver.
Preliminary calculations of the desk have shown that in
comparison with MICADO3D the Capolino and Albani
method [4] along with double edge scattering gives better
results than simple edge diffraction with UTD coefficients
(see Figure 3). All ICARE computations have been made
using the complex impedance Z,,.
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Figure 3: Simple edge UTD diffraction compared with
double edge Capolino & Albani diffraction.

RAYPLUS calculations

RAYPLUS is ray-tracing software developed at INRS for
prediction in workshops [5]. The model is based on an
energetic description of the sound field which does not take
in account the phase differences between the paths at the
receiver.

Real-scale model measurement

At INRS a real scale model has been constructed and
measured in a semi-anechoic chamber which is equipped
with a removable aluminium structure. A reflective ceiling
was chosen with 6 plaster boards having a thickness of
13 mm juxtaposed to form a total area of 18 m* above the
desk. The reflection coefficient was measured in situ. Instead
of carpet a rigid floor was used in the measurement set-up.
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Results

The results are shown in terms of insertion loss of the screen
compared to the case without screen.
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Figure 4: Case 1 - Insertion loss
different heights of the screen.
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Figure 5: Case?2 - Insertion loss in octave bands for
different heights of the screen.

Case 1: Reflective floor without ceiling

Figure 4 shows the results for case 1 in third octave bands.
The frequency evolution of the insertion loss for all heights
is very similar between the measurements and the
simulations. As expected for asymptotic methods, the
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simulations with ICARE are less accurate in low

frequencies.
Case 2: Carpeted floor with a reflecting ceiling (plaster)

Figure 5 shows the results for case 2 in octave bands. The
general frequency evolution of the insertion loss for the
different simulation methods and the measurements are
similar above 1000 Hz. The interferences are mostly located
at the same frequencies. It has to be noted that because
RAYPLUS is based on an energetic calculation the results
can only show the tendency and not the interferences. In low
frequencies MICADO3D gives good results with an
exception for the 500 Hz octave band. This might be due to
an inaccurate absorption coefficient at this frequency band.
In general, the differences of the curves could be explained
by the fact that the differences in the absorption coefficients
used in the simulations and measurements have a non
negligible effect.

Conclusion

Different cases of an office desk in an open plan office have
been studied and the insertion loss due to a partition between
two work stations evaluated. Simulations have been done
with different methods: 3D BEM, beam-tracing and ray-
tracing with an energetic approach. In order to accelerate the
3D BEM calculations the double baffle problem has been
successfully introduced into the MICADO3D software.
Different diffraction methods are implemented in ICARE
and have been compared. The Capolino and Albani method
with a thick screen providing double edge diffraction gives
the best results. For the case without ceiling the comparison
of ICARE, MICADO3D and the measurements give very
good results. Differences occur for the case with a reflective
ceiling. These differences might be due to the problem of
using the right absorption coefficients in the simulation
models. Nevertheless, the general frequency evolution of the
insertion loss is given for all used simulation methods.
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