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Acoustic comfort evaluation for a conference room: A case study
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a b s t r a c t

This paper presents the evaluation of acoustic comfort for a conference room located in a sample of newly
built public buildings. The inside and outside ambient noise, interior sound insulation and the reverber-
ation time are measured according to international standards. Regarding acoustic requirements for
spaces intended for speech communication, the results obtained from measurements are compared to
those given as guidelines and reference values, and which are recommended by some national and inter-
national standards. This comparison reveals the existence of a poor acoustical quality in the conference
room, and which is caused by a relatively excessive level of the ambient noise, low insulation between
the technical and conference rooms and high value of the reverberation time. This inconvenient situation
is attributed to deficiencies in concept details at the early building stages, and which is principally related
to the inappropriate consideration of the acoustical aspects that the building is expected to fulfill. Some
recommendations are consequently given and discussed for remedying this situation and improving the
acoustics of the building.

� 2016 Published by Elsevier Ltd.

1. Introduction

Good acoustics is essential for comfort and productivity in
workspaces. In closed spaces, where oral information exchange
or learning processes involve intensive verbal communication, a
good design is required for optimizing the primary function the
spaces are intended for.

However, from everyday experience, each of us has surely
noticed that classrooms, conference rooms, lecture theaters, or
halls of worship, can be acoustically satisfactory, as well as unsat-
isfactory. This is translated, in general, by judgments such as ‘‘this
room has better acoustics than the other one,” or ‘‘we come to
follow lectures in this room more comfortably than in the other
room”. . .etc. Similarly, we give sometimes different acoustical
assessments for the same room. These subjective impressions
depend on the position of the person in the local and also may vary
from one person to another. Indeed, two people can have different
impressions concerning the same sound signal at the same place in
a particular room. For this kind of subjective judgments, scientists
are working on elaborating some objective or measurable parame-
ters in order to be able to guide the architect in his efforts of con-
ceiving an adequate design to a building fulfilling some specific

function [1–5]. These parameters are necessary for a more
comprehensive evaluation of the acoustic quality of rooms.

For spaces dedicated to oral communication the factors that can
influence highly the speech intelligibility are the reverberation and
the signal-to-noise ratio (S/N) of the speech in comparison to the
ambient noise [1,6–11]. A noise source can be either external such
as traffic noise, or internal including even the ventilation and air
conditioning system (HVAC), the occupants themselves, the vari-
ous machinery in the room and the eventual vibrating surfaces at
the boundaries of or within the room [10,12,13]. An optimized
reverberation reinforces early reflected energy of sound, which
arrives at a receiver position at times less than 50 ms from that
of the direct sound, and increase speech intelligibility [14,15]. On
the other hand, the late energy, which arrives at a receiver position
at times later than 50 ms, may mask the direct sound, hence
effectively increasing the background noise, and decreasing speech
intelligibility.

The results of several studies conducted around the world
focusing on the subject of acoustics comfort, have concluded that
the main reason for acoustic discontent is related principally to
the lack of perception of the problem in the early phases of concep-
tion [9,16–20]. To avoid these drawbacks, different recommenda-
tions and guidelines have been established by different national
and international organizations. These are used for helping during
the phases of intervention under the construction or refurbishment
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project with the aim to provide reference values for different
parameters that may influence acoustical comfort [21–26].

The goal of the present work was to evaluate the acoustical
conditions, by measuring of ambient noise level, interior wall
insulation and reverberation time, on a sample of learning spaces
within a sample of lightweight design building.

The building is designed to be the new polyvalent, administra-
tive and training, pole center of a national company. It incorporates
different kind of work spaces such as offices, meeting and
conference rooms. It shall host the survey and control system of
the center region electricity network.

In this constructions, the frame is designed of metal according
to requirements of national standard modules [27–29]. To achieve
requirements relative to the energy efficiency and internal com-
fort, the separate walls are made of double-plasterboard spacing
with glass wool. Furthermore, a several central systems for venti-
lation and air conditioning are installed. The external facades are
on glass in order to favor an ambient lighting and also for esthetic
considerations.

This study is a part of a procedure for assessing comfort in the
building, identifying and proposing corrections for possible design
defects. It can be of great importance given that the evaluated
design is duplicated and intended to be duplicated in many other
projects in other departments. The measuring methods and the
measurement chain will be exposed in the first chapter. A brief
description of the space under study is the objective of second
chapter. The results obtained in different conditions will be
presented, analyzed and discussed in the third chapter.

2. Materials and methods

The acoustic system of Brüel and Kjaer, B&K, building was used
for taking measurements. It is a complete measurement system
that covers the five diagnostic categories of sound characteristics
through measuring the sound pressure according to ISO 717-1
[30], ISO 717-2 [31]. This system consists of the following
elements:

– The Investigator 2260 system associated with BZ 7204 B&K and
BZ7210 software.

– A B&K power amplifier, Ref. 2716.
– A B&K omnidirectional sound source, OmniPower, Ref. 4296.

2.1. Measurement of ambient noise

In practice, measurement of Sound Pressure Level (SPL) is the
common used method to evaluate acoustic comfort with regard
to ambiance noise, and the A-weighted sound level, LA, is generally
used in international standards for surveying if a measured noise
level satisfies a specific requirement. However, LA lacks specific
spectral information and it can be misleading in evaluating noise.
Hence, two different spectra can give the same numerical value,
but be of quite different subjective characteristics. Thus, a more
detailed procedure can be taken. One of the most useful methods
to evaluate the acoustic comfort with taking into account the pro-
posed activity within the local is to compare the measured SPL to
that of a noise with known shape of sound spectrum. In fact, Noise
Rating Curves, NC curves, are used as a means for providing a rec-
ommended noise criterion in rooms for various uses [7,13,32–35].

Acoustic measurements were planned as follows:

– External ambient noise
– Internal ambient noise, HVACs operation ‘‘off”.
– The average level of noise in the conference room under normal
operation conditions of HVACs.

– The level of HVACs noise in the equipment room in normal
operation conditions.

The B&K 2260 Investigator have been used. The measurements
were done during day time. The integration time was taken as
three minutes for each measurement point. The results have been
collected using Noise Explorer 7815: a Windows�-based software
package for downloading, viewing and reporting noise data mea-
sured using the Brüel & Kjær hand-held instruments.

2.2. Reverberation time measurement

The reverberation time measurements were taken at three
different positions in the room, and according to the standard
requirements [36], the reverberation time can be correctly mea-
sured if three readings are taken at each of the measurement
positions.

The data is transferred to a PC using the software Qualifier 7830.
The quadratic pressure decay curves are plotted and the mean of
reverberation times was calculated for each frequency band.

3. Description of the evaluated design

The structure of the building is made of a metal frame (see
Fig. 2), containing mainly offices and rooms used for arranging
conferences and meetings or for organizing continuous training.
The facades are made of metal-glass combinations. Outside view
of the site is shown in Fig. 1.

For air conditioning in the building several HVAC systems are
installed. On the first floor, double HVAC (CTA in Fig. 1) are placed
close to a conference room (see Fig. 1). The door of the room con-
taining the HVAC systems, and which is of an ordinary type, leads
directly to the conference room. The partition walls consist of two
plasterboard BA13 separated by a 10 cm spacing filled with glass
wool. The plan view and dimensions of the room are shown in
Fig. 2.

The lateral surface walls of the conference room where the
measurements have been conducted, are made of glass (38 m2),
plasterboard (106 m2), and plywood (5.5 m2) for the doors.
Plasterboard Suspended Ceilings integrated in them lighting and
air vent, and the marble slabs flooring totaled a surface area of
around 97.5 m2. 70 seats with low upholstering were also installed
there.

Fig. 1. Outside view of site.
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