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NOTICE AND DISCLAIMER

The information in this publication was considered technically sound by the consensus of persons
engaged in the development and approval of the document at the time it was developed. Consensus
does not necessarily mean that there is unanimous agreement among every person participating in the
development of this document.

NEMA standards and guideline publications, of which the document contained herein is one, are
developed through a voluntary consensus standards development process. This process brings together
volunteers and/or seeks out the views of persons who have an interest in the topic covered by this
publication. While NEMA administers the process and establishes rules to promote fairness in the
development of consensus, it does not write the document and it does not independently test, evaluate,
or verify the accuracy or completeness of any information or the soundness of any judgments contained
in its standards and guideline publications.

NEMA disclaims liability for any personal injury, property, or other damages of any nature whatsoever,
whether special, indirect, consequential, or compensatory, directly or indirectly resulting from the
publication, use of, application, or reliance on this document. NEMA disclaims and makes no guaranty or
warranty, expressed or implied, as to the accuracy or completeness of any information published herein,
and disclaims and makes no warranty that the information in this document will fulfill any of your particular
purposes or needs. NEMA does not undertake to guarantee the performance of any individual
manufacturer or seller’'s products or services by virtue of this standard or guide.

In publishing and making this document available, NEMA is not undertaking to render professional or
other services for or on behalf of any person or entity, nor is NEMA undertaking to perform any duty owed
by any person or entity to someone else. Anyone using this document should rely on his or her own
independent judgment or, as appropriate, seek the advice of a competent professional in determining the
exercise of reasonable care in any given circumstances. Information and other standards on the topic
covered by this publication may be available from other sources, which the user may wish to consult for
additional views or information not covered by this publication.

NEMA has no power, nor does it undertake to police or enforce compliance with the contents of this
document. NEMA does not certify, test, or inspect products, designs, or installations for safety or health
purposes. Any certification or other statement of compliance with any health or safety-related information
in this document shall not be attributable to NEMA and is solely the responsibility of the certifier or maker
of the statement.
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Foreword

Emergency voice communications are extensively used to provide building occupants information and
instructions during emergencies. These messages contain vital safety information that must be clearly
understood by the building occupants. Consequently intelligibility of these paging systems has become a
vital concern. This guide was developed to assist specifiers and Jurisdictional Authorities that are not
experts in Acoustics understand the basic concepts that impact intelligibility.

Proposed or recommended revisions should be submitted to:

Senior Technical Director, Operations
National Electrical Manufacturers Association
1300 North 17th Street, Suite 900

Rosslyn, Virginia 22209

Www.nema.org

Scope

NEMA has created this guide to assist specifiers and Authorities Having Jurisdiction understand the
concepts and terminology utilized to enhance intelligibility for emergency voice paging systems. This is
not nor is it intended to be a comprehensive treatment of the subject matter. Rather, it provides an
overview of issues and general recommendations to enhance intelligibility.

Acknowledgement

NEMA acknowledges Tyco’s Fire Alarm Audio Applications Guide as the principal source material for this
NEMA Standard. Text is being used and republished by NEMA with permission from Tyco.
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Section 1
Speech Intelligibility Overview

1.1 INTRODUCTION

Intelligibility — The capability of being understood or comprehended.

In simple terms, intelligibility is an evaluation of changes that occur to speech that impact comprehension.
More specifically, intelligibility is concerned with evaluating reductions of the modulations of speech that
cause undesired reductions in speech comprehension. These modulation reductions can also be thought
of as a degradation of signal (speech) to noise ratio.

Over the last few years, the drive towards intelligible Emergency Voice/Alarm Communications Systems
has been gaining momentum throughout the fire alarm industry. NFPA 72 The National Fire Alarm and
Signaling Code® now requires that emergency voice/alarm communications systems be capable of
producing messages with voice intelligibility and discusses methods for verifying intelligibility.

In the past, the fire alarm industry primarily focused concern on audibility requirements, assuming that if
the sound was loud enough it would be sufficiently intelligible. Furthermore, many designs did not take
into account ongoing changes in the construction of the building, the construction materials used in a
building, or its furnishings. It is possible that many emergency voice/alarm communications systems
designed under those conditions do not provide sufficiently intelligible communications. While those
systems may provide highly audible alert and evacuation tones, speech information may not be properly
delivered.

This guide provides general information on the concepts of intelligibility and on the design of emergency
voice/alarm communications systems. It provides you with a better understanding of the factors affecting
the intelligibility of these systems in public spaces and is intended to help design a system that meets the
requirements for speech audibility and intelligibility in a cost effective manner.

1.1.1 Chapters of This Publication
This guide is separated into the following chapters:

« Chapter 1. Speech Intelligibility Overview: Provides an overview of audio intelligibility and
an introduction to the topics covered in this publication.

« Chapter 2. Background Information: Provides several sections of background material that
are essential to designing an intelligible system. Topics such as room acoustics, speaker
design layouts, and audio math are discussed.

« Chapter 3. Speech Intelligibility: Details the influences and measurements of intelligibility.

1.2 IMPORTANCE OF AUDIBLE AND INTELLIGIBLE EMERGENCY COMMUNICATIONS

1.21 Speech Intelligibility Importance

Emergency voice/alarm communications systems are used in applications where it is necessary to
communicate more detailed information to occupants of a building than the simple evacuation signal
provided by horns or bells. For example, in a high-rise building, evacuation of all of the occupants at one
time could create an unsafe situation in which the routes to evacuation could be blocked by the sheer
number of people trying to exit at once.
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