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The Importance of Modelling. 

An important aspect of building design, acoustics affects the perceived quality and 
lived experience from the moment users enter a building.  The acoustic 
performance is heightened to one of the essential functions of the building itself in 
critical listening spaces such as theatres, auditoria, classrooms and lecture halls. 

A space’s overall acoustic performance depends on several interrelated factors, 
including its layout, room geometries, ceiling heights and room finishes. 
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The ray-tracing modelling techniques we use when analysing such spaces provide 
an equivalent level of precise simulation to that delivered historically via physical 
scale models, but with considerable scope for material, geometry and layout 
changes.,  This enables us to compare performance against objective criteria, but 
also to listen directly to how a proposed venue would sound under various scenarios 
and options.     

These models are powerful and compelling tools.  But with great power comes great 
responsibility – despite the precision of the model itself, the acoustician using it 
must have a deep understanding of underlying acoustic theory.  An understanding 
of the model’s range of validity and sensitivity to uncertainty or imprecision at the 
input stage is essential to understanding how well any model can be expected to 
approximate to the real world.  To this end, modelling needs to be backed up by 
long-form, first principal calculations and real-world experience. 

The below are a few examples of how we use room acoustics modelling. 

  

																																																													
1 Room Acoustic Modelling Techniques: A Comparison of a Scale Model and a Computer Model for a New Opera Theatre Building 
Acoustics 18(3) December 2011 
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IAC TEST CELL & REV CHAMBER 

Advice and control of noise 
from engineered test cells 
– we were commissioned 
by IAC acoustics to analyse 
the acoustic environment 
and advise on noise control 
for a proposed R&D Test 
Systems Noise chamber.   

A detailed model was 
developed, with the Test 
Cell containing multiple noise sources, including a back-to-back gearbox test bench 
and associated motors. 

The sound pressure distribution within and around the proposed Test Cell was 
modelled (and rationalised by first principle calculations), in order to assess the 
suitability of the proposed construction and internal absorption solution. 
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GOLDERS GREEN SYNAGOGUE   

An investigation into the expected room acoustics, focused on reverberation time, 
speech intelligibility and clarity, of the Synagogue main hall in Golders Green 
Synagogue.   

In the absence of specific client 
targets, recommendations set out 
within Building Bulletin 93 February 
2015 Table 6 Section 1.5.2 (BB93) and 
research into clarity parameters for 
open plan teaching spaces were 
referenced and adopted. 

CSA investigated various parameters, 
such as D50, the subjective speech intelligibility, which is a ratio of the early received 
sound energy (0-50ms after direct sound arrival) to the total received sound energy 
at a receptor position, rated on a scale of 0 - 1 (0% - 100% of the total sound energy in 
the region 0-50ms).   
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COVENTRY BUILDING SOCIETY, COVENTRY 

This project involved the internal design of a new branch, with modelling used to 
assess the reverberation time, and material impacts of various iterations, focussing 
on privacy and speech clarity.   

CSA investigated the acoustic conditions of an existing branch, which were 
highlighted as subjectively appropriate by the Client, to use a baseline against a 
selection of national guidance for typically targeted acoustic conditions of 
operationally similar spaces.   

Acoustic baffle coverage area was modelled to a high degree of accuracy, providing 
a balanced reverberation time throughout the space, which would limit the 
potential for ‘flutter’ echoes. 
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LAMBETH CIVIC CENTRE  

An investigation into speech clarity and speech privacy, demonstrating the 
effectiveness or lack thereof of separating screens.   

Ray-tracing methods were used to acoustically link source (speaker) and receiver 
(listener).  These positions were representative of the differing areas and uses.	

We examined the signal to noise ratio and percentage of sentences that may be 
intelligible alongside syllable intelligibility and STI Value.   

The Speech Transmission Index (STI) is an objective measure of speech transmission 
quality, intended primarily for auditoria or large spaces where natural speech is used 
to address a number of listeners.  It is an established predictor of how the 
characteristics of a room could affect the intelligibility of speech, predicting the 
likelihood of syllables, words and sentences being comprehended.  The STI is based 
on the relation between the perceived speech intelligibility and the intensity 
modulations in the speakers’ voice.	

 

 

 

 

 

 

  



 

Acoustic Modelling  
CHAPTER 1: ROOM ACOUSTICS 

Clarke	Saunders	Associates	|	Acoustics	 Acoustic	Modelling	|	Room	Acoustics		

PROJECT ORIEL, LONDON 

Modelling of the large, complex internal atrium of a healthcare facility, assessing material 
types to control reverberation and clarity in specific areas, notably lower floor reception 
areas, and communication access points.  The atrium roof had been designed as an ETFE 
system – being very lightweight, this type of system would offer little resistance to sound 
transfer, notably in the lower and middle acoustic frequencies.   

Modelling was utilised to demonstrate a distribution of acoustic treatments across 
available surfaces to control reverberant sound, with localised treatments incorporated 
within areas where good speech intelligibility was required.  Considered material choices 
really can make an impact on the performance of a space and the lived experience of its 
users. 
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University of Surrey, Technology Centre Cafe 

Proprietary modelling software came to the fore to undertake an analysis of the proposed 
proportions of the space and associated surface treatments to ascertain and ensure the 
area is compatible with the proposed area functions. 

As well as analysis of the Speech Transmission Index, it was essential to study the 
reverberation time (RT).  This reflects the acoustic character of a room and is often 
immediately recognisable by the listener. This is a measure of the time taken for the level 
of an interrupted sound source to decay by 60dB and is considered one of the most 
critical parameters when designing a room.  

As the key consideration in this analysis is speech, we undertook predictions of mid-
frequency reverberation time, Tmf , i.e. the arithmetic average of the reverberation times in 
the 500 Hz, 1 kHz and 2 kHz octave bands.   

Speaker and listener pairs were located throughout the model to investigate the acoustic 
response. 

 


