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Studio Sound Service is an acoustic design firm, located in Florence, Italy. 
Since 1983 we design rooms for music and audio/video production. 

Some Projects:

• Damian Lazarus – Monastic Studio @ Vicchio (FI); 

• Vinai Studio @ Brescia; 

• Renato Zero Studio @ Roma; 

• PPG Studios (Andrea Bocelli) @ S. Pietro Belvedere 
(PI); 

• In House (Dolby® approved - Sorrentino) @ Roma; 

• George Lucas Home Theater, Italy; 

• Chiesa di Santa Maria Nuova (Arch. Mario Botta) @ 
Terranuova Bracciolini (AR); 

• Prada Auditorium and Conference Room via Orobia 
@ Milano; 

• Sala Proiezioni Museo Ferrari @ Maranello (MO).
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Studio Sound Service – Who we are

• Barys Arena (ice hockey) @ Astana, Kazakhstan;  

• FOX post-production studios @ Münich (DE); 

• FOX post-production studios @ Hammersmith, 
London (UK); 

• D:POT Recording Arts @ Prato – Fabrizio Simoncioni; 

• Mulinetti Studio @ Genova – Alberto Parodi 
(Resolution Award 2015  
Best Audio Facility, Nomination); 

• The Garage @ Civitella v.d.C. (AR) 
(Resolution Award 2014  
Best Audio Facility, Nomination); 

• House of Glass @ Viareggio (LU) – Gianni Bini 
(Resolution Award 2013  
Best Audio Facility, Nomination);
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Resolution Magazine (UK)

Donato Masci

The first work

March/April 2016 – Monitoring 
Supplement 
LF analysis for studio design
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My first experience with a FEM 
simulation (COMSOL):

Donato Masci

The beginning

working as room acoustic consultant 
and then as coordinator of an R&D 
project with B&C Speakers, Powersoft 
and K-Array.

B&C Speakers R&D uses COMSOL for 
their transducers design, so we start 
using for a room acoustic project 
about active absorbers. 

We did a lot of measurements in a lab 
an found a very good correlation 
between FEM simulation. 
(we can easily appreciate a 
temperature difference…!)
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How to design 
a recording studio? 
(before FEM…)

Donato Masci

Recording studio design basics

A. CAD acoustic software  
(EASE, CATT, ODEON) can’t work 
below 100 Hz so they cannot 
simulate the modal response of a 
room. 

B. Basic physics and trial and error 
experience brings to some 
“golden rules” and design, such as 
LEDE and Non-Environment.  

So, nobody can really know what 
happens at LF if you can’t design 
in a “golden shaped” room.
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Recording studio design history
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1890 1960 1970 1980

1886 Tainter & Bell:  
Invenzione del grammofono 
(registrazione su disco) 

1904 Marconi: 
Brevetto radio 

1901 Prima trasmissione  
radio transatlantica

1914 Ford “T” 
Prima Autoradio

1933 Armstrong 
Invenzione dell’FM

1936 Magnetophone 
Primo registratore a nastro magnetico

1926 John Logie Baird 
Invenzione della Televisione

1948 Introduzione vinile 12’’

1954 Prima radio a transistor 
portabile

1956 Registrazioni a nastro STEREO

1958 Primo LP STEREO

1962 Philips 
Compact Cassette Tape

1952 Registratore 8-tracce

1967 TV Color in UK

1969 Dolby-B noise reduction

1971 microprocessore CPU

1978 Sony 
Walkman

1982 Commodore 
Commodore 64

1982 Sony & Philips 
Compact Disc (CD)

1992 Sony 
MiniDisc (MD)

1995 DVD

1997 MP3 
Popolarità del formato 
compresso MP3

Primo stereoAM Radio 
Electrical Phonographs

Dolby Cassettes

AM/FM/Phono

44.1/16 Digital CD MP3, AC3, DTS 96/24 
DVD-A, SACD

Dolby Surround,  THX 
70mm & IMAX

1990

5.1 compressed 
digital system

Reel to Reel

1949 AMPEX 300

1985 IXI 
Primo player audio digitale 1999 Napster 

mp3 peer-to-peer sharing

2001 Apple 
iPod

2000

1950 
First control rooms  
(random design 
corner, etc.)

’60 
Tom Hidley 
(first bass trap)

1978 
Tom Hidley - 
Westlake 
Time Delay 
Spectrometry 

1979 
Chips and 
Don Davis 
LEDE design 

1984 
RFZ Reflection 
free zone 

1990 
Bob Walker (BBC) 
Controlled Image 
Design CID 

1991 
Tom Hidley,  
Philip Newel  
Non-Environment 
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Main problems about 
Low Frequencies

Donato Masci

Recording studio design basics

A. Room Modes: 
very different SPL in the FR 
between maxima and minima 
(about 20-30 dB) 

B. Loudspeaker-Room interaction: 
non minimum phase effects 
FR dips and problems at LF 

we really need to know what 
happens at LF changing the room 
design and size
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Audio Equipment VS Music Industry
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So the studios are getting cheaper and … smaller! 

—> we need to find different (and good) designs also for smaller rooms.



Case study
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“Optimal” rectangular room VS non rectangular one

FR of a Rectangular (Louden) room untreated (red) 
and treated (blue) VS. non-rectangular (Louden 
“slanted”) untreated (brown) and treated (green). Mesh for COMSOL

It is notable that the ‘Slanted room’ has 
more sound energy at LF and that 
treatment in both cases serves to minimise 
the cancellation to 40Hz and to linearise 
the response. 

It is wrong to think that an optimally-sized 
room already has a perfect FR without 
absorption, and from this comparison you 
can see how we can achieve similar or even 
better results with other room designs. 

CASE 1. Room modes  
Comparison between an “optimal 
dimension” rectangular room (Louden 
1/1.4/1.9, H=3.4m, W=4.76m, L=6.46m), VS  
a similar non-rectangular one with slanted 
symmetrical walls.
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1L mode Louden Louden “slanted”

Mode f =  26.6 Hz 
not treated

f =  26.4 Hz 
treated

f = 27.3 Hz 
not treated

f = 26.9 Hz 
treated

MT60 MT60 = 2.44 s MT60 = 0.38 s MT60 = 2.48 s MT60 = 0.52 s

Acoustic Pressure

SPL

Note the reduction of modal decay time in the treated 
cases and the frequency shift of the resonance 
frequencies, but the most interesting result is that, in 
the treated configurations, the sound pressure 
distribution is much more homogeneous.

“Optimal” rectangular room VS non rectangular one
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1H mode Louden Louden “slanted”

Mode f = 50.5 Hz 
not treated

f = 50.1 Hz 
treated

f = 50.5 Hz 
not treated

f = 49.6 Hz 
treated

MT60 MT60 = 2.09 s MT60 = 0.20 s MT60 = 2.10 s MT60 = 0.16 s

Acoustic Pressure

SPL

Note the reduction of modal decay time in the treated 
cases and the frequency shift of the resonance 
frequencies, but the most interesting result is that, in 
the treated configurations, the sound pressure 
distribution is much more homogeneous.

“Optimal” rectangular room VS non rectangular one
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These are some of the few 
modes that you can recognise for 
the treated rooms. 

In fact, even with this simple 
acoustic treatment, the modes 
completely degenerate and are 
destroyed above 50Hz, and then 
the sound pressure is distributed 
in an almost homogeneous way 
throughout the room. 

You can notice: 

A. the RT60 decrease in both treated 
cases 

B. the modal frequency shift 
between untreated and treated  
(so the room modes change!) 

D. a more homogeneous sound 
pressure distribution in the room 
for the treated cases 
 
(and this is very useful for design purposes where 
it is necessary to minimise the effects of stationary 
waves and decreasing the discrepancy between 
the SPL in the maxima and minima in the room)

Donato Masci

“Optimal” rectangular room VS non rectangular one
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Bass trap behaviour in a room

Resonant modes in a room of an ideal size 
(Louden)  
- first empty 
- inserting an absorber of polyester fiber 

in the middle of the long side 
- moving it to the corner

CASE 2. 
How the reverberation time 
changes in a room if you put 
an absorber on one side or 
in a corner?
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Bass trap behaviour in a room
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over the whole spectrum.
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Bass trap behaviour in a room

resonant mode frequency shift 
between the side and the corner 
trap VS the untreated room 
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The room acoustic field is 
completely transformed even with 
the inclusion of a single bass trap

So, simulation is important,  
but optimisation is  
BETTER
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Flush mount or not?

Flush mount is an 
expensive way to place 
loudspeakers into a 
room. The best way to do 
it is using masonry or 
concrete.

CASE 3. 
Loudspeaker-
boundary effect 
effects of 
ushmounting or not 
ushmounting the 
main monitors
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Flush mount or not?

FR of a flushmounted 
loudspeaker (red)  
vs  
non-flushmounted (blue) 
in the same room 
without acoustic 
treatment.

The difference is huge, 
the linearity is already 
sufficient for the 
flushmounted one.  
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Flush mount or not?

You can finally see the non-minimum-phase effects caused by the loudspeaker-
room interaction  
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Conclusions: 

Is the FEM simulation useful for 
recording studio design?

Donato Masci

Conclusions

A. FEM software is a truly valuable 
tool for acoustic design.  
It provides considerable support 
to designers on a part of the 
spectrum range (LF) that we could 
not have much certainty on until 
now — unless you precisely adopt 
a predetermined design that you 
know works from trial-and-error. 

B. The major innovation is that with 
these simulation methods you can 
build rooms with a good listening 
experience in unconventional 
situations while also studying 
alternatives and innovative 
acoustic treatments.
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Problems: 

is the FEM simulation/
optimisation usable right now? 
What are the main issue to solve 
and what can we improve?

Donato Masci

Problems (and solutions?)

A. Impedance and Library: 
 
Comsol is a multiphysics  
simulation tool and it’s not specific 
for acoustics – first thing to do is to 
build a library of impedances for 
most common partitions. 
 
(An interesting method is developed 
by Roberto Magalotti, B&C 
Speakers starting from the IR 
measurement of the room)
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Problems: 

is the FEM simulation/
optimisation usable right now? 
What are the main issue to solve 
and what can we improve?

Donato Masci

Problems (and solutions?)

B. Porous material: 
 
many times, using the Delany-
Bazley or other coefficients to 
simulate the poroacoustics the 
simulation did not converge.  
 
For polyester fibre materials I used 
the coefficients found in the article 
of Massimo Garai and Francesco 
Pompoli “A simple empirical 
model of polyester fibre materials 
for acoustical applications” – with 
this model the porous absorption 
is really well simulable and 
optimisable.NMI is Garai-Pompoli
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Problems: 

LF source? woofer, bass reflex? 
using loudspeaker acoustic axis?

Donato Masci

Problems (and solutions?)

C. Loudspeakers LF as source:  
 
what is the best point to place the 
sound source?  
- the woofer? (which one?!) 
- bass reflex?  
- loudspeaker’s acoustic axis? 
 
Even if room modes are not so 
modified by a 50 cm difference, 
the main issues come from 
loudspeaker-boundary interaction 
(phase cancellations, comb filters).

Genelec 1036A

50 cm
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Problems: 

Membrane absorbers for a 
thinner treatment instead of 
porous materials.

Donato Masci

Problems (and solutions?)

D. Resonant systems: 
 
resonant systems, such as 
membrane, panel or Helmholtz 
absorbers – I would like to 
understand even better how to 
simulate them with COMSOL and 
how to optimise them to use them 
in a recording studio design.



Thank you

Download

studiosoundservice.com/en/education

Contacts

info@studiosoundservice.com

studiosoundservice.com

http://www.studiosoundservice.com/en/education
mailto:info@studiosoundservice.com
mailto:www.studiosoundservice.com
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Low Frequency Analysis for recording studio design

• D. Masci, Studio Monitor Setup, Resolution, 
Monitoring Supplement 2017/05; 

• D. Masci, LF Analysis for studio design, 
Resolution 2016/03; 

• D. Masci, A. V. Mäkivirta, Small multichannel 
control rooms for broadcast, Resolution sup. 
“Small room acoustics” 2015/04; 

• D. Masci, Myths and facts about studio 
acoustics - part I, Auto-Calibration, Resolution, 
2014/03; 

• D. Masci, Myths and facts about studio 
acoustics - part II, Monitors in a room, 
Resolution, 2014/04; 

• D. Masci, Myths and facts about studio 
acoustics - part III, Resolution, 2014/05; 

• D. Masci: Parametri Fisici dell’Acustica 
Ambientale, thesis in Physics.
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