
 

 
APPLICATION 

System Specification – Trinity Centre 

 

www.l-acoustics.com 

 

dan.orton@l-acoustics.com 
Mob +44 7917833884 

 

 

TRINITY CENTRE 

BRISTOL 
 

 

SOUND REINFORCEMENT SYSTEM 

SPECIFICATION 
 

 

 

 

 

mailto:DAN.ORTON@L-aCOUSTICS.COM


 

 
APPLICATION 

System Specification – Trinity Centre 

 

www.l-acoustics.com 

1   Contents. 

 

1. An Introduction to L Acoustics. 

2. Principles of the sound design. 

3. Speaker system identification. 

4. Amplified controllers. 

5. Loudspeaker rigging charts. 

6. Modelling. 

7. Schematics 

8. Technology overview 

9. Datasheets 

10. Warrenty 

11. References 

 

 

 

 

 

 

 



 

 
APPLICATION 

System Specification – Trinity Centre 

 

www.l-acoustics.com 

2    An introduction to L Acoustics. 

The L-ACOUSTICS® Rental Network community is represented by 450 rental agents 
employing 3000 system technicians and operating more than 40,000 WST® 
enclosures. The Network provides a unique opportunity for each agent to heighten 

their profile and establish human and technical standards. Network agents can pool 
inventories and develop cross-rental activity to adjust to rental market peaks. 

Technicians have access to expert system training seminars, advanced product 
support, first show assistance and sound design advice from the L-ACOUSTICS® 
application team. Touring engineers benefit from using tools such as the 

SOUNDVISION 3D electro-acoustic simulation software and since 1984 L-
ACOUSTICS® has revolutionized the professional audio industry with its legendary 

line source systems, developing a reputation for creating innovative solutions for the 
most demanding sound reinforcement requirements. 
 

L-ACOUSTICS® is committed to designing and manufacturing sound systems with 
the highest, most consistent and predictable performance levels, packaged as 

complete systems and adhering to universal standards. 
 

Innovation and scientific methods have been L-ACOUSTICS®' principles from the 
outset, originally rooted in the fields of physics and fundamental acoustics, the 
company is best known as the inventor of modern line source arrays thanks to its 

published research on Wavefront Sculpture Technology® and the legendary V-
DOSC® system. L-ACOUSTICS® has regularly published and presented its research 

work to the scientific community.  
 

Innovation Milestones 

 
 1984 : Physicist Dr. Heil founds L-ACOUSTICS® 

 1989 : First coaxial system MTD115/LLC 
 1992 : Wavefront Sculpture Technology (WST®) 

 1994 : V-DOSC® and Network 
 1995 : ARCS® Constant Curvature Array 
 1999 : dV-DOSC modular line source 

 2004 : SOUNDVISION simulation software 
 2005 : KUDO® and K-LOUVER® variable directivity 

 2006 : P series self-powered coaxials 
 2007 : Amplified controllers, SB28, KIVA/XT series 
 2008 : K1/KUDO® pilot program 

 2009 : New Rental Network 
 2010 : KARA®, SB18 (laminar vent). System integration charter 

 2011 : LA NETWORK MANAGER 2.0 
 2011 : ARCS® II 
 2012 : ARCS® WIDE, ARCS® FOCUS, SB18m, SB15m and 5XT 

 2014 : K2 
 2015 : SOUNDVISION 3.0 
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All L-ACOUSTICS® systems are innovatively created with exceptional longevity, 
representing the best possible investment. Our dedication to technical support, user 
education and sound design, all contribute to making L-ACOUSTICS® not only a 

loudspeaker manufacturer but a partner dedicated to supporting its customers. 
 

Over time L-ACOUSTICS® has deployed its research activity into the fields of 
structural engineering, power electronics, signal processing and digital networks, 
developing its own in-house simulation and modeling tools and conducting practical 

experimentation to observe and validate its models. 
 

Complete System Approach: 
Our universal system approach covers multiple aspects of sound reinforcement 
including: simulation tools, amplified controllers, preset libraries, signal distribution 

and cabling, transport and rigging to offer our clients complete solutions at the 
highest, most predictable level of performance. 

 
Rentals: 
Venue database is available to optimize sound design and system set-up off-site. 

 
Permanent Installations: 

L-ACOUSTICS® boasts more than 1600 referenced installations in 60 countries. The 
System Integrator Charter embraced by the Network of contractors offers a 

systematic project methodology and palette of services covering: design-build 
project analysis, electro-acoustic and mechanical specification, installations, system 
tuning, commissioning and training by highly qualified personnel following precise 

protocols. Design-build integrators benefit from a dedicated factory support and 
training program. Consultants can rely on the L-ACOUSTICS® System Integrators 

for projects awarded through a bidding process. Designers can benefit from modeling 
tools using either SOUNDVISION or bridges to industry standard acoustic software 
and integrate L-ACOUSTICS® systems seamlessly with AMX® and Crestron® 

platforms. 
 

L-ACOUSTICS offers dedicated UK technical support to assist with everything from 
venue design specifications, on-site show assistance along with dedicated UK training 
seminars.  Outside the UK there is a large team of application engineers available at 

the L-ACOUSTICS headquarters in Paris, France. 
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3   Principles of the sound design. 

 

 

The system proposed has been designed for amplifying and improving the 

intelligibility of speech and music playback throughout the venue. The sound sources 
are chosen and optimized with respect to the coverage of the audience sections. The 
objective is to maintain an even SPL and smooth tonal balance throughout the venue. 

Considering the geometry of the room there is a need for a system with good control 
of vertical directivity; these considerations lead us to a selection of loudspeaker 

enclosures with these properties. WST® technology ensures homogeneity in the 
coverage, an even tonal balance and adequate sound pressure levels throughout the 
hall.  

 
Due to the coverage characteristics of the main system and the room layout, there 

isn’t a need to supplement the main left & right array with a distributed system of 
smaller loudspeakers.   

 

However, there is an area stage left with limited sight line to the stage that may need 
reinforcement  

 

4   Speaker system identification. 

 

 

 
 

Figures show the system location points within the venue. Each letter represents a 

part of the system as described in this section: 
 

 

 

Figure: Main Left & Right 

& Sub Bass 
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Positions #A&B  

Indicates the position of the main stereo system, these consists of KARA line source 

enclosures with SB18i subwoofers ground stacked under the stage. The KARA 
enclosure features 2x8” low frequency drivers with a 3” HF driver attached to a 
DOSC waveguide and operates from 55 Hz to 20 kHz. Our K-shaped coplanar 

transducer configuration generates a symmetrical horizontal dispersion pattern of 
110 degrees without secondary lobes over the entire frequency range. The dual 

bass-reflex tuned SB18i features a single 18” transducer that has a very high 
sensitivity and SPL, with progressive profile vents helping to reduce turbulence noise 
and distortion. Matched with correct amplifier preset and tuning we can ensure a 

smooth transition between the systems and an operating bandwidth extended down 
to 32Hz.  

 

Sound sources defined. 

 

Main Left/Right System (#A) 

 6 KARAi Line Source Arrays aside 

 

Subs (#B) 

 8  SB18i Subwoofer Array  
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5    Amplified Controllers.  

 

Power Consumption & Thermal Load 

The Amplified Controllers power consumption and thermal load are given in Table 
below. They are dependent of load impedance and signal level characteristics. The 

current values are given for mains rated at 230 V. 
 

 

Figure: 3 x LA8 
 

 

Table: Maximum Output Power versus Mains Input Power 

 
Note: An eighth of the maximum output power corresponds to a loud music program 

with a small dynamic range and 9 dB of headroom (IEC standard power rating). It is 
considered as the most common use of the system. 

 

Network Architecture & Remote Control 

The design of complex systems is made possible by the integration of the L-NET 
Ethernet-based network. Thanks to its high speed data transfer protocol of 100 

Mbit/s, up to 253 units can be controlled and monitored in real-time by LA NETWORK 
MANAGER software. Multiple network topologies such as daisy-chain, star, and hybrid 

are quickly and easily configurable for full flexibility in the required system 
architecture. 

 

 

 

The PC or Mac running LA NETWORK MANAGER and the units are connected to each 
other by using industry standard CAT5e U/FTP cables fitted with RJ45 connectors. 
Optimized for tablet PC use, LA NETWORK MANAGER relies on a purely graphical 

approach and allows placing units and groups in a workspace in a way that reflects 
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their location in the field. It is designed to quickly take the user through the workflow 
steps of Setup, Tuning, and Live by implementing the tools required for each task 
into their dedicated page. An advanced network engine allows automatic discovery 

of connected units. Multiple-group assignation capability, comprehensive  
real-time monitoring of events with log file, as well as numerous productivity tools 

complete the characteristics of a remarkably practical and application-oriented 
network management software. 
 

 

 

As a certified member of the CRESTRON ® and EXTRON ® partner programs, L-
ACOUSTICS ® provides software modules allowing control integration into their 

automation systems, for the convenience of ultimate technology lifestyle in cultural 
and event centres, universities, houses of worship, sport facilities... 

 

DSP 

Proprietary algorithms are processed in a 32-bit floating point DSP engine at a 96 

kHz sampling rate. A dedicated engineering approach combining IIR and FIR filters 
allows generating perfectly linearized phase curves and significantly improved 
impulse responses for an even more natural, transparent, and realistic sound 

experience. Two cascaded 24- bit A/D converters at the front-end yield a ground-
breaking encoding dynamic of 130 dB.  

The L-DRIVE protection system carries out a dual analysis of signal level in real-time 
and RMS. Under extreme conditions when component membranes reach the over-
excursion zone or if the coil ensemble temperature reaches a critical point, L-DRIVE 

acts as a power regulator. As a result the amount of power delivered at any channel 
is adjusted to the dynamic and thermal capacity of each individual transducer. This 

optimizes the power resources while preserving the highest dynamic range. 

 

Fallback Mode – Fail Safety 

This possibility prevents sound cut in case of digital signal failure (no clock, loss of 
lock, invalid audio [validity bit], CRC error, bipolar encoding error, data slip), by 
allowing the amplified controller to automatically switch from AES/EBU to ANALOG 

inputs. 
After the digital signal has returned to normal state, reverting to the AES/EBU input 

mode is not automatic and must be done manually by the user (by using LA 
NETWORK MANAGER software or AMX/CRESTRON control system, one click is 
sufficient for all concerned amplified controllers). 
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6    Loudspeaker Rigging Charts.  

 

 

 

Mechanical & Rigging Data – Left & Right Array – KARAi 
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Mechanical & Rigging data – SB18i (ground stacked) 
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7    Acoustic Simulation. 

 

Soundvision Software 

The proposed project below was modelled using L-ACOUSTICS acoustic prediction 
software, SOUNDVISION. Room acoustics is not considered in prediction and plots 

provided have been presented to show direct field coverage. 

 

Acoustical Simulation Program 

Developed for sound designers, SOUNDVISION is dedicated to the acoustical and 

mechanical simulation of L-ACOUSTICS systems (WST line arrays and coaxial point 
source technologies).  

 

Real time calculation of SPL and visualization of system coverage 

SOUNDVISION allows the calculation of sound pressure level (SPL) coverage, SPL 
mapping and delay for complex sound system and venue configurations. Either 

horizontal (plan) or vertical (cut) views can be selected to enter room coordinates or 
to define loudspeaker placement/aiming. Impact coverage, SPL mapping or delay is 

then based on direct sound calculation over defined audience geometry. 

 

Main array frequency contour 

The following figure shows a cut view of the KARAi system with SPL target points. 

Target points surrounded with colours are the chosen location where frequency 
response is shown. 

 
 
 

 
 

Figure: On axis SPL target points for each source  
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The following figure shows direct SPL frequency response in free field condition at 
corresponding distance with above figure. SPL values represent maximum SPL level 

with sweep-sine signal. 
 

 
 

Soundvision SPL Mappings 

 
The following graphs show direct SPL mapping over the audience for the entire 

system. The mappings are the result of broadband pink noise simulation from 20 Hz 
to 20 kHz in dBA (A weighted). The scale can be seen on the left side of each graph. 

The values represent the maximum long term SPL (RMS) achieved by the system. 
Peak values are 10dB above the show results. 

 

 

 

Figure: Mapping (Full range A weighted) 
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8    Schematics. 

 

 

 

 

 

 

 

 

 

Main System  
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9    Technology Overview. 

 

Ever since its creation 30 years ago and the invention of line source systems a few 

years later, L-Acoustics® has always strived to propose a clear and streamlined 

product line. The company philosophy is simple and revolves around the idea of 

engineering high quality purpose-built products designed to address well-defined 

practical needs. Today, L-Acoustics® products are based on three major 

technologies: 

 The coaxial point sources, for short throw applications (XT and P) 

 The constant curvature WST® line sources, for medium throw applications 

(ARCS® WIDE/FOCUS and ARCS® II) 

 The variable curvature WST® line sources for longer throw applications (KIVA, 

KARA®, KUDO®, K2 and K1)  

 

All three product families can be completed with a range of universal subwoofers 

designed for a wide variety of system formats, arrangements and LF contour 

characteristics. 

 

Fill system – Coaxial Technology 

 
L-ACOUSTICS® introduced the first coaxial loudspeaker for sound reinforcement in 

1989. Initially designed for multi-purpose applications, the coaxial technology has 

demonstrated numerous advantages over classic two-way systems which typically 

suffer from interferences around the crossover point, resulting in lobing, uneven 

frequency and power response. 

 

     

By superimposing the HF and LF acoustic centers, the coaxial design creates a virtual 

point source with significantly improved radiation characteristics.  This is particularly 

valuable in distributed sound reinforcement applications where most of the listeners 

are located off the system axis. As the sound field of coaxial enclosures is stable over 

the entire frequency spectrum and in all directions, all listeners benefit from an even 

sonic performance within the enclosure bandwidth. 

 

Such a technology is therefore very much adapted to front fill application, where most 

of the listeners are very close to the loudspeaker and 95% of them are outside the 

axis of the enclosure. 
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WST Technology – Constant Curvature Array 

 

In 1995, L-ACOUSTICS® introduced constant curvature line sources with the 

implementation of the Wavefront Sculpture Technology® into the ARCS® system. At 

the heart of all ARCS® constant curvature enclosures is the DOSC® waveguide which 

morphs the spherical wavefront of the HF driver into a toric, isophasic wave.  

As a result, ARCS® can be arrayed with a perfect acoustic coupling as opposed to 

classic trapezoidal enclosures which interfere with each other and produce comb 

filtering degrading sound quality outside of the array axis. When compared to 

conventional line source systems, ARCS® has the advantage of offering a perfect 

control over horizontal coverage and a smooth tonal balance over all frequencies. 

The wavefront emitted horizontally by the enclosure allows uniform coverage in 

increments. 

 

    

 

The ARCS® line sources provide high SPL with perfect acoustic coupling, a solid LF 

performance and constant tonal balance over distance. In the coupling plane, the 

ARCS® line sources yield a razor-sharp directivity pattern, particularly valuable to 

sector audience fields while avoiding reflective surfaces. In the other plane, they provide 

a smooth directivity pattern. 

 

WST Technology – Variable Curvature Array 

 

In combination with WST®, coplanar symmetry (the equivalent of coaxial assembly for 

HF, MF and LF drivers in vertical arrays) provides a coherent wavefront over the entire 

horizontal coverage at all frequencies. This behaves as if the sound were radiated by a 

single, continuous and articulated ribbon. Any line source featuring L-ACOUSTICS® 

elements respects the coplanar symmetry and all WST® criteria over the entire sonic 

spectrum. This allows an exceptionally coherent sonic signature in very long-throw 

applications, beyond the limits of other systems. L-ACOUSTICS® has been designing 

reference line array systems for more than 20 years. L-ACOUSTICS® pioneered the 

field of modern line source array as early as 1993 with the introduction of Wavefront 

Sculpture Technology® on the legendary V-DOSC® system. Based on physical rules 

developed by Heil and Urban (AES 1992) the WST® theory defines five criteria for 

design and use of true line source arrays. At the heart of Wavefront Sculpture 
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Technology® is the internationally patented DOSC® waveguide, which morphs the 

spherical wavefront of the HF driver into a cylindrical, isophasic wave. 

 

 

    

 

Any line source featuring L-ACOUSTICS® elements respects the coplanar symmetry 

and all WST® criteria on the entire sonic spectrum. This allows an exceptionally 

coherent sonic signature in very long throw applications, beyond the limits of other 

systems. L-ACOUSTICS® has been designing reference line array systems for more 

than 15 years. 

 

Subwoofers 

 

In 2004, L-ACOUSTICS® introduced a new diffraction model, the Distributed Edge 

Dipole. The DED was published in the AES Journal and provides a logical, predictable 

methodology for low frequency sound design. The DED model describes how a part 

of the wave produced by the speaker spreads toward the cabinet edges where it is 

diffracted with group delay and phase inversion.  

 

 

The DED model is implemented for modeling the physics of cardioid applications and 

the size of enclosure. The latest subwoofer designs incorporate a vent with a 

progressive profile and ultra-low vibration walls for a significant gain in peak SPL, 

laminar airflow and drastic reduction of turbulence noise. L-ACOUSTICS® subwoofers 

benefit from the latest acoustic, signal processing and component innovations and 

deliver an exceptional level of performance while offering multiple modes of 

operation, whether on the road or in fixed installations. 
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10   Datasheets. 
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11   Warranty. 

 

All products or equipment supplied by L-ACOUSTICS® are covered against 

manufacturing defects and defects in the construction materials that would render 

them unsuitable for the purpose for which they were intended. Subject to the 

exclusions stated herein. 

 

The duration of the warranty shall be 5 years commencing on the initial purchase 

date, as stated on the original L-ACOUSTICS® invoice. Both L-ACOUSTICS® customer 

service repairs and repair kits are covered by a 90 day limited warranty. The duration 

of the warranty is not affected or extended by the return of the product for repairs. 

This warranty does not cover obvious defects that have contaminated the product(s). 

Should such defect(s) be identified, the buyer shall notify L-ACOUSTICS® within 8 

days from the date of delivery. Otherwise, the buyer is presumed to have fully 

accepted the delivered product as is. 

 

Any warranty shall be limited solely to the replacement of defective parts and/or for 

the repair of parts judged necessary by L-ACOUSTICS®, and this choice is solely at 

the discretion of the manufacturer. The manufacturer does not accept responsibility 

for either any delay caused by the unavailability of products nor any financial 

compensation for labour costs incurred. 
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13   Environmental Charter. 
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