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Introduction

The acoustical design of an open-plan office should 
attempt to minimize the intelligibility and disturbance 
of unwanted speech from nearby workstations. The 
success of the design can be assessed in terms of 
signal-to-noise ratio type measures such as the 
Articulation Index (AI) or its newer replacement the 
Speech Intelligibility Index (SII). In Europe the use of 
Speech Transmission Index (STI) has been proposed 
for evaluating open-plan offices.

Successful designs can be most reliably achieved by 
a combination of quantitative design procedures and 
subsequent validation measurements. This paper 
reviews the elements for good design and describes 
new software tools that make quantitative design and 
assessment more easily achievable.

Rating Open-Plan Office Acoustics

Subjective studies [1] have confirmed conventional 
recommendations that the combination of speech 
from an adjacent workstation and ambient noise 
levels should correspond to SII<0.20 (or AI<0.15, or 
STI<0.17) (See Fig. 1). In calculating these values an 
Intermediate Office Speech Level (IOSL) was used 
which is representative of the lower speech levels 
found in open-plan offices [2,3].
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Fig. 1. Mean speech intelligibility scores versus AI 
and SII values aggregated in 0.05 intervals.

While increased ambient noise levels can better 
mask unwanted speech sounds and lead to reduced 
AI ratings, too much noise is disturbing and causes 
people to talk louder. An ambient/masking noise level

of 45 dBA is recommended as an optimum 
compromise for open-plan offices [1,3].

Key Requirements for Open-Plan Offices

Open-plan offices must be designed to have 
appropriate ambient/masking noise levels (*45 dBA) 
and should attenuate the propagation of speech as 
much as possible to ensure adequate speech privacy 
(i.e. SII<0.20). The most important 2 elements of the 
design are a highly sound absorbing ceiling, to 
minimize reflected sound, and adequate height 

workstation panels (>1.7 m) to block speech 
propagation to adjacent workstations. Fig. 2 shows 
combinations of these two parameters that will meet 
the design criterion of SII<0.20.
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Fig 2. Shaded area indicates combinations of ceiling 
absorption (SAA) and panel height 
providing SII<0.20.

It is also important that workstations not be too small 
(at least 2m by 2m), and that the workstation panels 
are sound absorptive (SAA>0.70). The type and 
location of lighting fixtures can also affect the 
success of the acoustical design. Ceiling lights with 
flat reflective lens should be avoided.

COPE-Calc, Software Design Tool

The COPE-Calc software [4] provides accurate 
estimates of the expected speech privacy between 
two adjacent rectangular workstations. It uses an 
image sources approach [5-8] and includes all 
significant reflections. The user specifies the 
dimensions and selects material properties from the 
programs database. The user can add new materials 
to the database. Finally, the user specifies speech 
levels and ambient/masking noise levels and the 
program calculates AI and SII values.
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The program makes it easy to compare various 
designs and also allows the user to hear audio 
simulations of speech from an adjacent workstation 
with the specified ambient/masking noise for each 
deign. The program also gives advice on how 
improve privacy based on a range of calculated 
increases in each parameter.

Figure 3 shows a view of the edit screen illustrating 
the selection of a ceiling tile material from the 
database.

Fig. 3. COPE-Calc edit screen.

SPMsoft, Speech Privacy Measurement Tool

It is also important to be able to measure the degree 
of speech privacy in offices to either quantify 
problems or to validate the success of new designs. 
The new speech privacy measurement software 
(SPMsoft) is being developed to permit more 
convenient speech privacy measurements using 
impulse response techniques. The sound source is 
first calibrated to have a known output at 1 m in a 
free field and then the program can measure 
attenuations from a source workstation to nearby 
workstations.

The user selects an appropriate speech source level 
such as the IOSL [1-3] and when combined with the 
measured attenuation gives the expected speech 
level at the receiver location. The ambient noise level 
is either measured or a reference value is read from 
the program's database. The program then calculates 
values of AI, SII and STI from the impulse response, 
as well as the speech and noise levels.

If the user enters the dimensions of the workstations 
and the positions of the source and receiver, the 
program will identify the expected time of arrival of 
the main ceiling reflection and the initial diffracted 
path over the separating screen. The relative energy

in these two main features of the impulse response 
indicates whether one should first increase the 
screen height or the ceiling absorption to most 
effectively improve speech privacy. (See Fig. 4).

Fig. 4 Main screen of SPMsoft showing measured 
noise levels (upper) and measured impulse 

response (lower).

Fig. 8. Contours of AI values for speech propagation 
from workstation #4 to workstations #3 and #5 
from measurements at 0.30 m intervals.
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