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CONVENTION CENTER 

   DISTRIBUTED CEILING SYSTEM IN  

LARGE OPEN SPACE  

DISCUSSION 
Convention Center Acoustics 

A convention center space may be carpeted and have some acoustic treatment at the ceiling.  This reduces reverberation 
in comparison with a gymnasium or natatorium.  However, the size of a space like this makes it a challenge to provide 
good voice intelligibility.  Also, the space may need to be subdivided for multiple simultaneous events.  These challenges 
are best met with a ceiling distributed loudspeaker system. 

Distributed Ceiling System 

A distributed system offers the best way to cover a space like this and makes it possible to subdivide the room into 
speaker zones.  It puts the loudspeakers as close as possible to the listeners and aims them directly at the listeners, away 
from the walls and ceiling.   

The loudspeaker layout could be easily calculated in Community’s FORECASTER Ceiling System Software.  This will save 
considerable design time over using EASE.  Of course FORECASTER doesn’t provide intelligibility estimates or detailed 
graphical coverage diagrams.   

R-Series vs. CLOUD 

This example system uses R.5COAX66T loudspeakers which have a symmetrical 60° x 60° coverage pattern and a 200-
watt, 70V/100V autoformer.  An alternate choice for this system would be CLOUD1266T loudspeakers with the C12BB3 
back box and C12SQGRL grille.  The CLOUD1266T has similar performance and a similar equipment price to the 
R.5COAX66T. 

Although the CLOUD1266T is a more traditional choice for this type of system, the R.5COAX66T is an excellent choice 
because it comes assembled and includes a yoke bracket and attached connecting cable.  These features may reduce    
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Qty Model Comments 

72 R.5COAX66T For coverage of  entire floor area 

Based on cost comparison scale: $ = lower cost, $$$$$ = higher cost System Cost Estimate - $$$$$ 

 

installation cost.  Also, the R.5 can be ordered in a custom color at extra cost.  Thus, the CLOUD1266T may be the right 
choice for a dropped ceiling system and the R.5COAX66T may be the right choice for an open ceiling.   
 

Add R2SUBZ (or CLOUD12SUB) for extended low frequency response when patrons want “rock ’n’ roll” musical per-
formance.   

R.5COAX 

     R-SERIES LOUDSPEAKERS USED IN THIS DESIGN 
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WAREHOUSE OR LARGE RETAIL STORE 

DISTRIBUTED LINE SYSTEM  

DISCUSSION 
Warehouse Acoustics and Layout 

A large warehouse or retail store may have very little acoustic treatment.  This means reverberation will be high.  The size 
of a space like this and the noise of fork lift traffic and conveyor systems add to the challenge of providing good voice in-
telligibility.   

These challenges are best met with a distributed loudspeaker system.  However, in a warehouse, shelving may be very tall 
and aisles may be very narrow.  Inventory on the shelving may block sound from the loudspeakers so that it doesn’t reach 
adjacent aisles.  The only solution to this problem is to add more loudspeakers so that every aisle is covered. 

In a retail store, shelving may not be as high to allow customers to reach products they want to buy.  In the case of a 
hardware store or home center, some merchandise may be reachable only by a ladder but it’s unlikely that shelves will be 
as tall as those in a true warehouse. 

 

 

 

Warehouse: 

Length -> +/- 360 feet 

Width -> +/- 160 feet 
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Qty Model Comments 

62 RMG-200AT For coverage of  entire floor area 

Based on cost comparison scale: $ = lower cost, $$$$$ = higher cost System Cost Estimate - $$$$$ 

 

Distributed Line vs. Distributed Ceiling System 

A distributed system offers the best way to cover a space like this.  It puts the loudspeakers as close as possible to the 
listeners and aims them away from the walls and ceiling.  A distributed ceiling system would also work well in a space like 
this (loudspeakers facing straight downwards).  A good choice for that type of system would be an R.5COAX as used in 
the Convention Center application on page 52. 

For this warehouse application, however, we have chosen an alternate design which uses four rows of horn-type loud-
speakers, facing downwards and outwards.  The design starts with two, back-to-back lines of loudspeakers in the center 
and continues with two additional rows of loudspeakers at an appropriate distance from the center.  These outer rows 
must be delayed to match the arrival time of sound from the center rows.  This design uses fewer loudspeakers than a 
ceiling distributed system and the RMG-200A horn-type loudspeakers provide good control over coverage while maintain-
ing a favorable direct/reverberant ratio. 

This design still faces the challenge of blocked sound from shelving that reaches near the ceiling.  The only solution to this 
problem is to add more loudspeakers.   

To reduce cost, consider using one or two RSH-462s (depending on horizontal coverage needed) in place of the        
RMG-200As to cover the open area (top right of diagram).   

RMG-200AT 

     R-SERIES LOUDSPEAKERS USED IN THIS DESIGN 
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DISCUSSION 
An air-inflated structure is a common way to enclose a large sports field on a semi-permanent basis.  Tennis and swim-
clubs may use this type of facility to enable patrons to enjoy their sports regardless of outside weather.   

Because the air-inflated structure has very thin walls and ceiling, the acoustics will be very similar to outdoors.  There will 
be almost no echoes or reverberation at low and mid-frequencies.  However, there may be some unwanted reflections 
from the structure at high frequencies.  For this reason, it’s a good idea to aim the sound away from the walls and ceiling if 
possible.  A horn-type loudspeaker can be helpful in reaching this goal. 

Another audio challenge in an air-inflated structure is the lack of ceiling structural beams for loudspeaker locations.  For 
this reason, a point-source, long-throw loudspeaker is often the only reasonable way to cover the patron areas. 

We are showing two choices for coverage of this facility.  The first is the RSH-462, a voice-range, horn-loaded loud-
speaker system with excellent speech intelligibility and line-array type vertical pattern control to help keep the HF sound 
off the roof.  The second is the R6-51, a full-range, horn-loaded loudspeaker with excellent speech intelligibility and great 
musical sound quality.  The RSH-462 is a good choice for paging, sports announcing and other voice-range usage.  The R6-
51 is the right choice when patrons want full-range music along with announcing.   

Feedback, Artificial Echoes and the Announcer’s Echo 

There’s little chance of feedback in this design because the loudspeakers are some distance from the announcer’s micro-
phone.  There will be an announcer’s echo for announcers located at least 35 to 70 feet (11m-21m) from the loudspeaker.  
This could happen at a tennis match.  See Page 9 for a discussion of these problems.   

Neighborhood Spill 

The thin walls will allow sound to escape the structure.  Mount the loudspeakers as high as possible and aim them down 
at the field to minimize neighborhood spill. 

Either the R6-51 or RSH-462 is a 
good choice for this system.  

See text for discussion. 

Colors show sound 
level variation in audi-
ence areas.  Conces-
sions and other areas 

will also receive sound 
(not shown). 

LARGE AIR-INFLATED STRUCTURE 

POINT-SOURCE SYSTEM  
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Qty Model Comments for R6-51 

1 R6-51 For coverage of entire facility 

Based on cost comparison scale: $ = lowest price   $$$$$ = highest price) System Cost Estimate - $$ 

 

Alternate Loudspeaker Choices and 70/100 Volt Systems 

RSH-462  

Add R2SUBZ or R6-BASSHORN loudspeakers for extended low frequency response.  Because of their power levels, 
Community recommends that these loudspeakers be directly connected to their power amplifiers and not used on 70/100
-volt lines.   

R6-51  

Qty Model Comments for RSH-462 

1 RSH-462 For coverage of entire facility 

Based on cost comparison scale: $ = lower cost, $$$$$ = higher cost System Cost Estimate - $ 

     R -SERIES LOUDSPEAKERS USED IN THIS DESIGN 
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CITY STREET /  FESTIVAL SYSTEM 

POINT-SOURCE AND DISTRIBUTED SYSTEM ON 
LIGHT POLES  

DISCUSSION 
This design uses a central cluster in the circle with distributed loudspeakers on delay to cover the street and sidewalk.  
The result will be smooth and even coverage of the street and public areas with excellent sound quality and minimal 
neighborhood spill.  The equipment cost is moderate and installation is relatively easy.  

The design is very flexible making it easy to add coverage for additional public areas, concessions or music or dramatic 
performance areas.  When possible, install the loudspeakers on light poles high enough to be out of easy reach of thieves 
and vandals.   

Artificial Echoes, the Announcer Echo and Neighborhood Spill 

The biggest problem with a wide-spread outdoor system like this is echoes, real and artificial.  To avoid real echoes, try to 
aim the loudspeakers away from nearby buildings, stone walls and other reflecting surfaces.  Artificial echoes are caused 
when a listener can hear two loudspeakers and the second loudspeaker is at least 35 to 70 feet (11m-21m) farther away 
than the first.   

There are two primary methods of avoiding this problem.  First, mount the loudspeakers in positions that prevent a lis-
tener from hearing two loudspeakers at once.  The best way to achieve this is to mount the loudspeakers high in the air 
and point them downwards.  Second, mount the loudspeakers close together so that, if a listener can hear two loudspeak-
ers, the second loudspeaker is no more than about 50 feet (15m) farther away from the first loudspeaker.  

Colors show 
sound level 

variation in au-
dience areas.  

Other areas will 
also receive 
sound (not 

shown). 

City Street: 

Road length -> +/- 250m 

Circle radius -> +/- 55m 
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Qty Model Comments 

8 R.5HPT For traffic circle area 

8 R.5HPT For pedestrian walk-way 

Based on cost comparison scale: $ = lower cost, $$$$$ = higher cost System Cost Estimate - $$$$ 

 

An alternate design for the circle area would place the loudspeakers on light poles around the outside of the circle facing 
inwards.  Avoid this design if possible because listeners near the outside of the circle will almost certainly hear several 
loudspeakers resulting in multiple artificial echoes. 

For the road approaching the circle area, put R.5HPT on the light poles facing downwards and outwards (away from the 
circle).  Add progressive delay to these loudspeakers to synchronize the sound with spill from the circle. 

An announcer or performer in the center of the circle will not hear an artifical echo so this is a good design for outdoor 
performances.  Neighborhood spill from this system will be minimized if the loudspeakers are placed high on the poles and 
pointed downwards to cover only the public areas.  For the central area, avoid placing the speakers higher than 40 feet 
(12m) to maintain a natural sound for performers. 

Alternate Loudspeaker Choices and 70/100 Volt Systems 

Add R2SUBZ loudspeakers for extended low frequency response.  This design uses “T” model loudspeakers which include 
70V/100V autoformers to reduce line losses and allow smaller gauge wire. 

 

R.5HP 

      R -SERIES LOUDSPEAKERS USED IN THIS DESIGN 






