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LOUDSPEAKER SYSTEM
DESIGN FOR AIRPORTS

Whether it’s for business, leisure or family visits, air travel is increasingly becoming a routine part of many people’s 
lives in the 21st century. According to statistics from the International Civil Aviation Organization, airlines carry more 
than 4 billion passengers per year, globally. A large international airport may experience traffic of up to 100 million 
passengers in a single year. In just one day, more than 250,000 people may pass through a single airport. 

Navigating an airport can be stressful and chaotic. Anyone navigating one needs to understand clearly where to go, 
when to be there and how to proceed through the facility in an orderly fashion. Despite detailed itineraries that are 
planned months in advance, flights are regularly rescheduled and gates are moved on a minute-by-minute basis. 

Announcements by loudspeaker is the primary method of communicating flight information and protocols to the 
general public. Yet with so many people coming and going in a hurry, airports tend to be a noisy environment. This is 
why a well-designed loudspeaker system is paramount to making an airport function smoothly. 

Designing a loudspeaker system for an airport is no simple task. This design guide will address the most important 
factors to consider in order to deliver complete audio coverage with high levels of speech intelligibility, including the 
following:

 •      Measuring and maximizing speech intelligibility
 •      Choosing loudspeakers for different applications and types of architecture
 •      How JBL’s wide range of loudspeaker solutions help sound designers and integrators overcome the 

challenges associated with different areas of an airport
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SPEECH INTELLIGIBILITY IN AIRPORTS
First, let’s examine what the purpose of a public address system (PA) is. In basic terms, the purpose of a PA system 
is to deliver messages. That may sound simple but in order for a message to be effective, it must be clear and easy 
to understand. 

Airports are full of large spaces with highly reflective surfaces, glass windows and hard floors. These spaces have 
long reverberation times and pose significant challenges to sound system designers. The considerable amount of 
background noise present in busy airports is another factor to take into account. If these challenges aren’t considered 
when designing a sound system, messages can be less intelligible, and thus less effective. 

Factors that influence speech intellibility include:

 •      Intelligibility of the original signal
 •      Direct-to-Reverberant Ratio (D/R)
 •      Signal-to-Noise Ratio (S/N)
 •      Bandwidth of signal path
 •      Sound pressure levels and system distortion

DIRECT-TO-REVERBERANT RATIO
Let’s take a look at what happens acoustically in these large reverberant environments when a loudspeaker transmits 
sound into the space. 

 •      The sound that arrives straight from the speaker to the listener’s ear is called direct sound. 
 •      Sound also reflects off of surfaces such as concrete ceilings, exterior glass windows and hard floor 

tiles. The sound that bounces around the room and arrives back at the listener’s ear is known as 
reverberation. 

In order to deliver messages clearly to the listeners, we need to optimize the space’s direct-to-reverberant (D/R) ratio. 
This means maximizing the coverage of direct sound while minimizing the amount of reflections. 
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SPEECH TRANSMISSION INDEX
Fortunately, there is an objective intelligibility measurement called STI, or the Speech Transmission Index, which 
describes how comprehensible speech will be in given conditions. STI—measured from 0 to 1—takes into account 
the effects of both reverberation and background noise. Values above 0.6 are considered to represent good speech 
intelligibility, while values above 0.76 are considered excelllent. Likewise, values below 0.44 represent poor speech 
intelligibility, while values below .36 are unacceptable. STI values between 0.44 and 0.6 represent fair or average 
intelligibility.

When designing a PA system, it’s important to ensure that STI values meet the specifications required for a given 
project, as well as any applicable standards defined by local ordinances. In most cases, an STI value of 0.5 or greater 
is required for public spaces like airports. STI can be measured in the field with a handheld STIPA meter. 

Methods for improving STI measurements include:

 •      Adding acoustic absorption – interior design that utilizes softer, more absorptive materials can help 
reduce reverberation, but unfortunately, the sound system designer often doesn’t have control over this.

 •      Designing with more directional loudspeakers – narrower dispersion patterns help by keeping sound 
away from reflective surfaces thus reducing reflections and improving direct-to-reverberant (D/R) ratio.

 •      Moving loudspeakers closer to listeners – strategic placement of speakers can maximize direct 
sound and minimize reflected sound.

 •      Ensuring quality of original signal – training PA system users on proper microphone technique can 
have major benefits on the intelligibility of live announcements.

Don’t forget that in airports, many passengers may be listening to announcements being made in their second or third 
language. Research has shown that for non-native listeners, the STI needs to be higher than normally required for 
native listeners.
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CHOOSING LOUDSPEAKERS
In the next section, we’ll walk through an example of designing a PA system for a hypothetical airport. Before we begin 
this process, it’s important to have a good understanding of the project. In order to choose the right loudspeakers for 
each application, we need to consider the following factors:

 •      Specification – the system must meet the required specifications, including:
  o      SPL requirements 
  o      Frequency response
  o      Directivity
  o      Coverage
  o      Signal-to-Noise ratio
  o      STI requirements
 •      Local Standards & Codes – the system also needs to meet applicable local codes, for example:
  o      If the PA system also needs to function as an emergency voice alarm system, additional 

standards and codes of practice may apply.
  o      Standards may vary from country to country—always consult local standards and codes 

before designing the system.
 •      Architectural Integration – It’s important to understand the architecture of the space, and which 

solutions will and won’t be acceptable to the architect, interior designer and other airport stakeholders. 
Considerations may include:

  o      Which types of loudspeakers will be the most effective?
  o      What will match the look and feel of the space?

JBL features a wide range of speaker types, available for permanent installation to suit various applications. Throughout 
the example project, we’ll discuss the unique properties of these different types and their primary applications. The 
main types relevant to our project include:

 •      Ceiling loudspeakers
 •      Pendant loudspeakers
 •      Column loudspeakers
 •      Surface-mounted loudspeakers
 •      Outdoor-rated loudspeakers
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JBL DDA SOFTWARE
Finally, before we begin our example project, let’s take a look at JBL DDA (Digital Directivity Analysis) software and 
how it aids us in this design process. DDA is a powerful yet intuitive Windows application for accurately predicting the 
acoustic performance of loudspeaker systems in open or closed spaces. It includes 3D acoustic room modeling, direct 
sound simulation and statistical prediction of various acoustic parameters.

Overview of DDA Functionality
 •      3D geometric modeling tools:
  o      Built-in interactive 2D geometry builder
  o      Import geometry from SketchUp (requires plug-in)
  o      Import geometry from Catt Acoustic, Odeon or EASE
 •      Support for a wide variety of JBL loudspeakers, including all JBL Intellivox loudspeakers and all point 

source JBL loudspeakers described by a CLF file
 •      Additional design tools for statistical acoustic modeling:
  o      Direct SPL
  o      Total SPL
  o      D/R
  o      STI (Calculated statistically) 
  o      Delay spread

The 3D model for our example project was first built in SketchUp and then this model was imported into JBL DDA.
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EXAMPLE PROJECT: DESIGNING AN 
AIRPORT LOUDSPEAKER SYSTEM

Let’s walk through an example project that demonstrates the design process for a typical large airport. For this 
example, we’ll cover loudspeaker choices for the following areas:

 •      Terminal pier with flight gates
 •      Large check-in hall
 •      Exterior curbside pickup and dropoff 

TERMINAL PIER
The first area we’ll look at is the terminal pier, where passengers wait to board their flight. In this example, the 
terminal pier features numerous gates and a moderate ceiling height. Ceiling loudspeakers are a great choice for this 
application, as they unobtrusively integrate into the ceiling and provide excellent coverage when distributed properly. 

For this space, we’ll use an array of JBL Control 16C/T ceiling tile loudspeakers arranged in a grid. The Control 16C/T 
features:

 •      165mm (6.5”) high-output driver
 •      19mm (0.75”) soft-dome liquid-cooled tweeter
 •      Blind-mount backcan for quick and easy installation
 •      Dual conduit and cable clamps
 •      70V, 100V and low impedance operation
 •      62Hz–20kHz bandwidth 
 •      110-degree coverage
 •      High 91dB sensitivity for high maximum SPL
 •      Available in white or black
 •      EN54:24 version available 

JBL Control 16C/T
Two-Way 6.5" Coaxial 
Ceiling Loudspeaker
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We’ll use JBL Distributed System Design software to determine our optimal grid size. Simply input the ceiling height 
and room dimensions, and the software will recommend a grid size. After we have our grid size, we need to consider 
seperating the speakers into different zones. If the zones haven’t already been defined by the consultant, the system 
designer will need to coordinate with the client to define the zones.

For example, the client may only want gate announcements to go to the local area or they may choose to announce 
to wider areas, adjacent gates or the whole terminal pier. Additionally, if the PA is combined with a voice alarm system 
for emergencies, we will need to coordinate the zoning of the PA with the zoning of the fire alarm system. All of these 
factors will impact your zoning and how you define your loudspeaker circuits.

Microphones for live announcements may be located at gate counters and airbridges, within the coverage of the 
loudspeakers. It is therefore important to consider ways to maximize gain before feedback. 

CHECK IN
Now let’s look at possible solutions for a large check-in hall, one of the first areas encountered in any given airport. 
The check-in area typically features higher ceilings and overall larger room sizes than the terminal areas, resulting in 
much higher reverberation times. This poses more challenges to the sound system designer. 

In this scenario, JBL Intellivox Series directivity-controlled loudspeakers are our best option for maximizing speech 
intelligibility in a large reverberant space. Intellivox active loudspeakers feature a very narrow vertical opening angle 
and utilize JBL’s advanced DDS beam shaping algorithms to shape the vertical dispersion.
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Intellivox Series loudspeakers come in a wide range of sizes, offering a variety of throw distances. In this example, let’s 
select the Intellivox DSX500 to cover the bulk of the area. The Intellivox DSX500 features:

 •      5 meter height (16 feet)
 •      Uniform SPL of 96dBA up to 70 meters (76 yards)
 •      Frequency response: 130Hz–18kHz
 •      130-degree horizontal dispersion
 •      Onboard DSP & amplification for control over:
  o      Volume
  o      Delay
  o      8-band parametric EQ
  o      Remote monitoring

Additionally, we can install smaller DSX180 speakers to fill in the gaps in coverage caused by the checkin counters. 
We’ll need to appropriately delay these speakers to align with the sound arriving from the farther DSX500 loudspeakers.

JBL Intellivox DSX500
Active Beam Shaping 
Self Powered Column 
Loudspeaker Array
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CURBSIDE
The final area we’ll look at is the exterior curbside pickup and dropoff area in front of the airport entrance. This outdoor 
area poses less challenges associated with reverberation, but we’ll still need to overcome the signifcant background 
noise of vehicle traffic. We’ll also need to ensure the loudspeakers are suitable for outdoor use. 

The JBL AWC82 outdoor loudspeaker is perfectly suited for this scenario. The AWC82 features:

 •      200mm (8”) woofer with Kevlar-reinforced cone
 •      25mm (1”) compression driver
 •      Consistent 120x120-degree broadband pattern control
 •      Frequency response: 80Hz–20kHz 
 •      94dB sensitivity for high maximum SPL
 •      8-ohm, 70V and 100V operation
 •      Highly weather-resistant IP56 rating
 •      Available in black or grey finish

The AWC82 delivers 90dB SPL on average, with 12-15dB of headroom above the background noise. AWC 
loudspeakers can be mounted on the airport’s exterior wall or mounted on lamp posts to cover a larger area.

JBL Professional AWC82
All-Weather Compact 2-Way 
Coaxial Loudspeaker  
with 8" LF
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OTHER JBL LOUDSPEAKERS APPROPRIATE FOR AIRPORTS
The above examples are just a few of the airport loudspeaker solutions available from JBL. Other loudspeaker 
solutions to consider include Control 60 Series pendant speakers, Control 20 Series surface-mount speakers, CBT 
Series passive controlled-coverage speakers, Control 88M landscape speakers and Control HST Series wide-
coverage speakers. 

Contact a JBL Application Engineer or your HARMAN Representative for detailed product information, advice and 
support for your particular project.


