Simulace prostorové akustiky nahravacich studii
Simulation of room acoustics of recording studios
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Abstrakt

Tento cldnek se zabyvd simulact prostorové akustiky v dobé ndvrhu akustickych prvkii v nahrdvacich
studiich. PFi kaZdém projektu je nutné overit navrh akustickych vprav pomoci vhodného sotware,
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zretelnost.
Abstract
This article deals with simulation of room acoustics in the time of project of acoustical elemments in

recording studios. By each project it is necessary to verify proposal of acoustics modifications by
using suitable SOFTWARE which can calculate the most important parameters of acoustics as

sound transmission index STI, reverberation time, clarity.

Uvod

Pfi ndvrhu kazdého studia je nutné znat, jakého
chceme dosdhnout vysledku. Malokdy se stava,
Ze studio se projektuje tzv. ,,na zelené louce*.
Ve vétsing ptipadd se jednd o stdvajici prostory
s danymi rozméry a tvary. V piipad¢ studia a
reZie Ceské muziky byly prostory dané.

Aby se upravily tvary a rozméry mistnosti
byly pouzity pfedstény a akustické prvky, které
umoznily nepatrné¢ natvarovat mistnosti. Po
provedeni stavebni akustiky, upraveni tvaru
obou mistnosti a navrhu akustickych prvkl se
ptikrocilo k simulaci prostorové akustiky.

Introduction

By proposal of each studio it is necessary to
know what outcome we want to achieve. Scarely
ever is happened that the studio is designed in
the place where was nothing before. In most
cases studios are designed in staying spaces with
given sizes and shapes. In the case of studio and
regie of Ceskd muzika there the spaces were
given.

To adjust the sizes and shapes of rooms
there were used special acoustic component
units which faciliated a slight formation of
rooms. After accomplishing building acoustics,
adjusting the shape of both rooms and proposal
of acoustic component units it was stepped up to
simulation of room acoustics.



Simulace Simulation

Akustickd simulace prostoru rezie a studia, byla Acoustical simulation of regie and studio room
uskutecnéna za ucelem stanoveni nejen doby was made to determinate not only reverberation
dozvuku, ale také ostatnich akustickych para- time but also other acoustical parameters of
metri danych prostorti jako jsou napf. jasnost, existing rooms as clearness, clarity, STI etc.
zietelnost, STI atd.

Obr.1 Celkovy pohled do reZie
Picture 1 View into the regie

Akustickd simulace byla provedena Acoustics simulation was made by using
pomoci SOFTWARE CATT acoustic v8.0e. SOFTWARE CATT acoustic v8.0e.
Akustické modely rezie astudia  byly Acoustical models of regie and studio were

vytvofeny na zdklad¢ zamétfeni plvodniho provided on the basis of measuring original
stavu, fotodokumentace a prohlidky prostorti status , photodocumentation and inspection of
pivodni reZie a studia. Akusticky model rezie rooms origin regie and studio. Acoustical model
(obr.2) a studia (obr.3). of regie ( Picture 2) and studio ( Picture 3)
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Rudience: 26.58m* Volume:T1.07m?

Obr.2 Akusticky model reZie-geometrie
Picture 2 Acoustical model of regie — geometry

Simulace byly uskute¢nény v nékolika
alternativich liSicich se riznymi materidly na
podlaze, na sténdch artznymi typy podhledi.
Posledni alternativa predstavuje soucasny stav.
Na sténiach do vysky 0,9 m je pouzit
perforovany drevény obklad, nad obkladem je
v pruhu 1,5m pouzit obklad Akustik T20V,
ktery je mozno pouZzit v mnoha barvéch.

Nad nim je aZ ke stropu plny sadrokarton se
svételnymi rampami. Toto rastrovéni je pouZzito
jak ve studiu tak i v reZii. Stropy jsou opatfeny
perforovanymi  a plnymi sadrokartony. Ve
studiu jsou navrzeny specidlni basové pasti
oblozené specidlnimi  dfevénymi obklady
avrezii jsou basové pasti feSeny atypicky
pomoci Sikmych desek se Stérbinami.Ve studiu
je pouzit difuzor a specidlni sklopnd sténa
s perforaci.

V simulacich byl pouZit vSesmérny zdroj
zvuku (AO) se spektrem bilého Sumu (80 dB na
1 kHz). Vysledky byly generované v okt-
avovych pasmech ve frekvenénim rozsahu 125 —
4000 Hz.

REZIE - REGIE

Rudience: 62.26m* Volume:166.9m°

Obr.3 Akusticky model studia-geometrie
Picture 3 Acoustical model of studio - geometry

Simulations were provided in some variants
which differ in other materials on the floor,
walls and other types of ceilings. The last
variant presents current status. On the walls
there is perforated wood application up to the
high 0,9 m, whereupon this mat there is in strip
1,5 m rating Akustik T20V which is posible to
have in a lot of colours.

Uponwhere this one there is full gipscartoon
with footlights as far as ceiling. This raster scan
is used as in studio as in regie. Ceilings are
furnished with perforated and full gipscartoons.
In studio there are bass traps decorated with
wood coatings and in regie there are bass traps
solved atypicly by using cross plates with slots.
Diffusor and special tip-wall with perforation
was used in studio, too.

During simulations there was used
omniodirectional source ( AO) with spectra of
white noise ( 80 dB na 1 kHz). Results were
generated in octave bands with frequency range
125 — 4000 Hz.



Obr. 4 Pohled do akustického modelu reZie
Picture 4 View into acoustics model of regie

Obr.5 Pohled do reZie
Picture 5 View into the regie



Obr.6 Pohled do reZie
Picture 6 View into the regie
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Obr. 7 Doba dozvuku
Picture 7 Reverberation time
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Obr.8 Pohled do akustického modelu studia
Picture 8 View into acoustical model of studio



Obr.9 Pohled do reZie
Picture 9 View into the regie

Obr.10 Pohled do studia
Picture 10 View into the studio




Obr.11 Pohled do studia
Picture 11 View into the studio

Obr.12 Pohled do studia
Picture 12 View into the studio
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Obr. 13 Doba dozvuku
Picture 13 Reverberation time
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Srozumitelnost reci STI - Sound
transmission index STI(%)
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Zavér

Akustickd simulace snavrzenymi uUpravami ve
studiu avrezii potvrdila velmi vybornou
akustickou kvalitu obou prostorti. Distribuce
zvuku v prostoru se ukdzala jako rovnomérna.
Srozumitelnost fe¢i STI dosahuje hodnoty okolo
85% ve studiu a okolo 90% v rezii, coZ znamena,
Ze oba prostory maji excelentni srozumitelnost.
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Conclusion

Acoustical simulation with projected alterations
in studio and regie confirms very excellent
acoustical quality of both rooms. Distribution of
noise in room has showned as uniform. Sounf
transmission index STI reachs up values about
85% in studio and about 90% in regie, which
means, that both rooms has got excellent
intelligibility.
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