
04 acoustical strategies
acoustical consultants 

While architects have general knowledge about many concepts in design, acoustical consultants, or acousticians are specialists in sound in the built 

environment. The most effective and comfortable spaces are made when architects and acousticians team up and acoustical goals are set and acted upon 

early in the design process. Here are some questions from architects and some answers from an acoustician1:

When should I consult an acoustician?

Most projects can use at least some input from a consultant, whether it’s a quick phone call or a scheduled appointment. Definitely call an acoustician 

early in the process of designing spaces (e.g., lobby, house of worship, concert hall) that have specific room acoustic requirements like reverb or sustained 

sound control.

What can I do to prepare for a discussion with an acoustician?

It is most useful for the architect to have a clear vision of what the space should be, how it will be used, and how it should feel when occupied. It is ideal if 

the architect has basic knowledge of acoustical principles but is open to the expertise of the acoustician. Further, an architect can achieve the best results 

when they connect the acoustician directly to the end user of the space, even in the form of a questionnaire.

How much should absorptive material should I add? How much deadening is too much?

The amount of necessary acoustical intervention can be complicated, and this is an appropriate task for the consultant. You can get a general idea from 

the volume of the room, the surfaces in the room, and the target reverberation time. In the end, the answer to the question depends on what the room is 

to be used for. The sound of the room should match its purpose and the expected sound quality. For example, a very dry lobby space would not feel right.

General acoustic strateGies 

In order to create effective acoustic environments, designers should 

consider how the materials and structures in a room (and between rooms) 

respond to and affect sound. In general, the following three strategies can 

be used to manipulate sound in a space:

How sound beHaves 

A wavefront of sound will behave differently depending on the surface it hits. Some materials are effective barriers to sound, while others are effective 

absorbers. Some materials are both barriers and absorbers, and others are neither. Consider a material’s STC, NRC, and texture to get an initial idea of 

how it will perform.

a
b
c

absorb reverberating sound energy to create comfortable 

room acoustics.

block isolated sounds from transmitting to adjacent 

spaces.

cover to mask distracting background noise.

transmission

Sound penetrates through 

and continues past a surface.

Specular Reflection

Sound bounces off smooth, 

hard surfaces at the same 

angle from which it came.

Diffuse reflection

Sound is scattered by faceted, 

rough, or generally irregular 

surfaces.

absorption

Sound energy is trapped 

in soft, porous surfaces.



acoustical MeasureMents 

There are many ways to characterize the acoustical qualities of a space and its materials and partitions. Here are some terms that are often used when discussing acoustics.

describinG sound

Measurement unit description typical range notes How to calculate source

Sound Pressure 
Level (SPL)

Decibels 
(dB)

Perceived as loudness. Amount of pressure 
in the wavefront of the sound energy that is 
detected by the ear.

0 = threshold of 
hearing 
120 = threshold of 
physical pain

Decibel scale is logarithmic. A 10 dB 
increase in SPL is perceived as being 
"twice as loud."

Acoustics and 
Sound Insulation 
Mommertz and 
Muller-BBM

Frequency (f) Hertz 
(Hz)

Perceived as pitch. Human ear hears 
about 20–20,000 
Hz. 

f = v/λ, where v = velocity 
of wave (speed of sound) 
in meters/second and λ = 
wavelength in meters

Acoustics and 
Sound Insulation 
Mommertz and 
Muller-BBM

describinG Materials & asseMblies

Measurement unit description typical range notes How to calculate source

Absorption Class Class 
A–E 

Categorizes absorption perfomance into five 
classes. The curve from the weighted sound 
aborption coeffecient procedure is used to 
define the five classes.

A (most 
absorptive)–E (least 
absorptive)

Plot practical absorption 
coeffecients of a material 
against various frequencies 
and compare to the 
standard Absorption Class 
reference contours.

Sound Materials

Articulation Class 
(AC)

-- A measure for rating the attenuation of 
reflected speech passing over the top of 
wall partitions or furniture into the adjoining 
workstations.

150–180 A ceiling system with AC <150 is low 
performance, whereas one with AC 
>180 is high performance.

Armstrong Ceilings

Ceiling Attenuation 
Class (CAC)

-- Similar to the STC of a ceiling tile. CAC is a 
measure of reduction in sound transmission 
via plenum path between two adjacent 
rooms. It is generally used to measure sound 
transmission between two spaces when the 
wall between them stops at or just above the 
ceiling. 

20–40 A ceiling tile with a CAC <25 is 
considered low performance, while a 
CAC >35 is high performance. CAC is 
important between rooms and between 
floors and ceilings.

Plot transmission loss 
(reduction in SPL) at 16 
standard frequencies 
and compare to standard 
reference contours.

45dba.com 
Armstrong Ceilings

Impact Insulation 
Class (IIC)

-- Measurement of the ability of a floor/ceiling 
assembly to isolate sound from footfall and 
other impact sources, reducing the intrusion of 
noise into rooms directly below.

30–80 IIC scale is logarithmic. A larger number 
rating indicates more attenuation.

Plot sound attenuation at 
16 standard frequencies 
and compare to standard 
reference contours.

USG Acoustical 
Assemblies

Noise Isolation 
Class (NIC)

-- A single number noise reduction rating 
of a partition, room, or enclosure, where 
transmission loss is measured in one-third 
octave bands.

20–50 Similar to a field STC test, NIC is often 
specified on certain projects (such as 
spaces with operable walls, hotels, 
education facilities) and measures 
the transmission loss between 125 
and 4,000Hz. AC has replaced NIC as 
industry standard performance value.

Plot transmission loss 
across frequency bands 
and match that curve to 
the closest standard curve 
that corresponds to an NIC.

Oeler.com 
Acoustics.com

Noise Reduction 
Coeffecient (NRC)

-- A measure of a material's ability to absorb 
sound within the frequency range of speech.

0.0 (perfectly 
reflective)–1.0 
(perfectly 
absorptive)

NRC is a measurement within frequency 
range of human speech, so a material 
with high NRC may actually be poor at 
absorbing very high or low frequency 
sounds. Some materials have ratings 
higher than 1.0 due to depth of some 
materials (causing diffraction and 
absorption at edges).

Average sound absorption 
coefficients of a material 
at 250, 500, 1,000, and 
2,000 Hz.

Archtoolbox 



describinG acoustic ProPerties of a sPace

Measurement unit description typical range notes How to calculate source

Interaural Cross-
Correlation 
Coefficient (IACC)

-- Used to describe the spaciousness of a room 
subjectively, determined by evaluating the 
similarity of the sound signals arriving at both 
ears. If the sound comes more from the sides, 
there is less similarity, resulting in a low IACC.

-1 (signals are 
identical but 
completely out of 
phase)–+1 (signals 
are identical)

Especially popular for assessing concert 
halls for classical music. A value of 0 
means the signals have no correlation. 
Higher positive values correspond to 
greater degrees of envelopment.

Acoustics and 
Sound Isolation 
Sweetwater.com

Noise Criteria (NC) -- A family of noise rating curves specifying the 
level and frequency content of background 
noise which will have a varying degree of 
acceptability for occupied architectural spaces.

15–70 Program requirements documents may 
set the maximum allowed NC (from 
mechanical system noise, from exterior 
sounds, etc.)

Plot SPL across frequency 
bands and match that 
curve to the closest 
standard curve that 
corresponds to an NC.

Armstrong Ceilings

Reverberation Time 
(RT, T-60, RT60)

Seconds The time taken for the SPL in a room to decay 
by 60 dB. Spaces with short reverberation 
times are described as "dry" or "dead," and 
spaces with long reverberation times are 
described as "wet" or "live."

0.5–2.0 Reverberation time increases with the 
volume of the room, regardless of the 
room's geometry, and depends on how 
absorptive the surfaces of the room are.

T = 0.049 * (V/A), where 
T = reverberation time, V 
= volume of room, and 
A = sum of the products 
of room surface areas 
(S) and their absorption 
coefficients (α), or A = (α1 
* S1) + (α2 * S2) + ...

Sound Materials

Speech Privacy 
Potential (SPP)

% Measurement used to express the degree of 
speech privacy in open and closed spaces.

60–85 Total privacy is >85; no privacy is <60. The sum of the noise 
reduction across a partition 
and the background noise 
level in a receiving space.

https://www.
acousticcomfort.
co.uk

describinG Materials & asseMblies (cont’d)

Measurement unit description typical range notes How to calculate source

Outdoor-Indoor 
Transmission Class 
(OITC)

dB The measure of an exterior walls' ability 
to block sound from transmitting into the 
building.

20-50 It is similar to STC but uses lower 
frequencies in the range of cars, planes, 
and mechanical equipment from outside 
a building.

Use ASTM's method for 
comparing transmission 
loss across frequencies to 
reference contours and 
averaging.

Archtoolbox 

Practical Sound 
Absorption Coef-
ficient (αp)

-- A single number rating that summarizes the 
absorption qualities of a material across a 
range of frequencies (frequency bands).

0.0 (perfect 
reflection)–1.0 
(perfect absorption)

Practical sound absorption coefficients 
are used to calculate the weighted 
sound absorption coefficient (αw), NRC, 
sound absorption average (SAA), and 
absorption class.

Average the three 1/3 
octave sound absorption 
coefficients, α. α = (sound 
absorbed)/(total sound).

Sound Materials

Sound Absorption 
Average (SAA)

-- A higher-level single number rating that 
summarizes the absorption qualities of a 
material across a range of frequencies.

0.0 (perfect 
reflection)–1.0 
(perfect absorption)

Calculated using the twelve 1/3 octave 
bands from 200–2,500 Hz.

Average α values at 
200–2,500 Hz.

Sound Materials

Sound Transmission 
Class (STC)

-- A single number rating of the effectiveness of 
a material or construction assembly to reduce 
the transmission of airborne sound. Partitions 
with higher STC values are more effective at 
reducing sound transmission. 

25–60 Measured at a frequency range of 
125–4,000 Hz. Loud speech can be 
understood fairly well through an STC 
30 wall or ceiling, but should not be 
audible through an STC 60 wall.

Plot transmission loss 
at standard frequencies 
and compare to standard 
reference contours.

Sound Materials 
45dba.com

Speech Transmis-
sion Index (STI)

-- A measure of speech intelligibility. 0.0 (not 
understandable)–1.0 
(perfectly 
understandable)

STI 0.6 and up is considered good. http://www.
gold-line.com/
pdf/articles/p_
measure_TNO.pdf

Transmission Loss 
(TL)

dB Reduction in SPL across a surface or assembly. 0–90 Helps determine STC. Subtract received SPL from 
incident SPL.

Acoustical 
Solutions



In narrow spaces, this might 
be the vertical surfaces.

Good: apply absorptive materials 
to reflective surfaces.

don’t hide absorptive materials 
behind other surfaces.

don’t cluster absorptive 
materials in an area.

In wide spaces, this might 
be the horizontal surfaces.

Better: suspend absorptive 
materials from reflective surface.

do expose absorptive 
materials directly to sound.

do distribute absorptive 
materials across the room in 

consideration.

offset absorptive materials to increase sound-absorbing 
surface area.

Have a direct line of sight between the sound source and 
absorptive material.

distribute absorptive materials evenly.

Place absorbtive materials on the surface closest  
to the sound source (often people).

sound absorbinG Materials can be used for a variety of practical applications, namely to reduce noise levels in an enclosed space, reduce 

reverberation, eliminate echoes, and emphasize direct sounds to improve speech intelligibility.2 Further, reducing reverberant reflections and can reduce 

the overall sound levels within a space. 

don’t put reflective surfaces 
parallel to one another.

do orient reflective surfaces 
perpendicularly or add 

absorption to a parallel surface.

do angle a reflective surface. do add texture to a reflective 
surface.

rules of tHuMb: PlacinG absorPtive Materials

rules of tHuMb: orientinG reflective surfaces

a B Cabsorb reverberating sound energy to 

create comfortable room acoustics.

Block isolated sounds from 

transmitting to adjacent spaces.

Cover to mask distracting  

background noise.



diffusion is the scattering of sound energy by a complex surface.3 It is a 

useful alternative or complement to absorbing sound because it does not 

remove sound energy, but rather reduces distinct echoes and reflections 

while leaving a “liveness” to the space. Diffusers spread sound in space 

and time, making a reflection sound softer and fuller.

A texture must be deep enough to affect the wavelength it is trying to 

diffuse. Surfaces are “acoustically smooth” if the depth of the surface 

structure is less than 1/12 of the wavelength.4 Finely textured surfaces will 

only diffuse high frequencies. A depth of at least 4.5-13 inches is necessary 

to scatter sound with frequencies between 85-255 Hz (human speech 

range).5

Plan GeoMetry and reflections4

section GeoMetry and reflections5

Narrow, rectangular rooms send 
indirect sound from the side walls to 

the seats, producing flutter echo.

If the room widens toward the rear, the 
flutter echo is sent to the rear of the room.

Concave plan shapes focus the 
soundwaves, which can lead to disturbing 

concentrations of sound.

Reflections can produce flutter echoes 
between parallel wall surfaces.

If the walls taper inward, sound can be 
reflected back to the source.

Flutter echo can be avoided by designing 
the stage to taper towards the rear.

Reflections from the rear wall with a long delay 
increase the risk of echoes. Right-angles reflect sound 

back parallel toward its original direction. 

Disturbing reflections can be avoided by 
including absortive surfaces.

Disturbing reflections can be avoided by 
angling the rear part of the ceiling.

Disturbing reflections can be avoided by 
including structured wall surfaces.

Specular reflection has 
an angle of incidence 
(θi) equal to the angle of 
reflection (θr).

2

Convex reflection 
spreads the incident 
rays.

Concave reflection 
concentrates the 
incident rays.

ray tracing can be used to 

analyze and demonstrate the 

effect of room shape and 

surface orientation on sound 

reflection. Concentrated 

soundwaves can be disturbing 

for a listener (perceived as flutter 

echo), and can be addressed by 

properly diffusing the sound. 

Diffusion does not noticeably 

reduce reverberation, but the 

scattered sound results in a 

more pleasant sound quality.



noise reduction coeffecient (nrc)

Program surface type recommended nrc other notes source

Open workspaces 
Enclosed offices 
Dining spaces

Ceiling ≥0.7 for ≥75% of available 
ceiling area Excluding light fixtures, diffusers, etc. WELL v2 Building Standards

Walls ≥0.7 for ≥25% of at least 
one wall WELL v2 Building Standards

Workstation 
partition ≥0.7

Partition located in front of worker 
when seated, typically in any furniture 
partition

GSA Sound Matters

Conference rooms 
Classrooms Ceiling ≥0.7 for ≥50% of available 

ceiling area Excluding light fixtures, diffusers, etc. WELL v2 Building Standards

Walls ≥0.7 for ≥25% of at least 2 
(preferably adjacent) walls WELL v2 Building Standards

Classrooms & core 
learning spaces 
≤20,000 SF

Walls + Ceilings ≥0.7

Total surface area of acoustic finishes 
must equal or exceed total ceiling area 
of room. Otherwise, confirm appropriate 
reverberation time.

LEED BD+C Schools (v4)

oPtiMal rooM acoustics 

Standards such as WELL and LEED specify recommended acoustic properties of some room types and how much intervention is necessary to achieve those 

recommendations.

*Provided RT60 recommendations are for tones at 500 Hz, 1,000 Hz, and 2,000 Hz.

Below is a collection of material families (see material chart at the end of this document) and their general NRC values. Values can vary significantly 

depending on the product and other factors such as thickness, coating, spacing/suspension, and the acoustician performing the test.



reverberation tiMe (rt60)

Program application recommended rt60 (seconds) source

Apartment and condo < 0.6 LEED v4

Hotel/motel Individual room or suite < 0.6 LEED v4

Meeting or banquet room < 0.8 LEED v4

Classroom < 0.6 LEED v4

Office building Executive or private office < 0.6 LEED v4

Conference room < 0.6 LEED v4

Teleconference room < 0.6 LEED v4

Open-plan office without sound masking < 0.8 LEED v4

Open plan office with sound masking 0.8 LEED v4

Courtroom Unamplified speech < 0.7 LEED v4

Amplified speech < 1.0 LEED v4

Performing arts space Drama theaters, concert, recital halls Varies by application LEED v4

Laboratories Testing or research with minimal speech communication < 1.0 LEED v4

Extensive phone use and speech communication < 0.6 LEED v4

Church, mosque, syna-
gogue General assembly with crtitical music program Varies by application LEED v4

Library < 1.0 LEED v4

Indoor stadium, gymna-
sium Gymnasium and natatorium < 2.0 LEED v4

Large-capacity space with speech amplification < 1.5 LEED v4

*Provided RT60 recommendations are for tones at 500 Hz, 1,000 Hz, and 2,000 Hz.



blockinG sound is necessary when transmission of sound between 

two rooms is undesirable. There are many methods to increase 

transmission loss (see following pages).

reMeMber!: Blocking sound between adjacent spaces is a separate issue 

from reducing noise within a space. Adding more sound absorbing panels 

often does not contribute to stopping sound transmission between spaces.

these studies are all listed in the 

sound book, acoustical assembly 

Guide 

ways to reduce sound transMission (increase stc)8

increase  
Mass 

e.g. add more layers 
of gypsum board

decrease  
stiffness 

e.g. increase 
distance between 

studs

Provide
daMPinG 

e.g. add joist tape

increase cavity 
dePtH 

e.g. increase stud 
width

increase cavity 
absorPtion 

e.g. add insulation 
between studs

calculating stc 

Transmission Loss (TL) values are tested at 16 standard frequencies 

from 125 Hz to 4000 Hz and plotted on a graph. That curve is 

matched to the most similar standard STC reference curve. The STC 

corresponds to the intersection of the reference STC contour and 

the 500 Hz frequency line.6

why it Matters

Sound transmission loss may differ from STC for various frequencies. 

Low frequencies often pass through walls more easily than 

higher ones,7 therefore STC may not be an accurate prediction of 

transmission loss when low frequencies are present.

common low frequencies

Bass guitar, drums, airplane & truck traffic, train horn, boat horn, 

low humming HVAC, home theaters, heavy equipment operation 

(esp. industrial).

STC 50 Reference Contour

STC 40 Reference Contour

Frequency (hz)

Tr
a

n
sm

is
si

o
n

 l
o

ss
 (

d
B

)

63 125 250 500 1000 2000 4000

20

30

40

50

60

70

STC 60 Reference Contour

Recorded transmission

ways to reduce sound transMission tHrouGH ceilinGs wHen wall 

doesn’t extend to deck

install a plenum barrier.

A stone wool plenum barrier can increase 

CAC by 17.9

Provide insulation over entire ceiling.

Glass fiber insulation used over an entire 

ceiling can increase CAC by 9.8

Provide insulation in ceiling only 

around partition.

Glass fiber insulation used on either side 

of a wall partition can increase CAC by 6.8

increase thickness of ceiling material.

Thickening acoustical ceiling tiles from 5/16” 

to 1/2”can increase CAC by 5.8

cac (ceiling attenuation class)

Similar to STC, but for ceilings, CAC 

describes sound transmission between 

two spaces when the wall between 

them stops at or just above the ceiling.

2

3

4

1

2

4

31

A b CAbsorb reverberating sound energy to 

create comfortable room acoustics.

block isolated sounds from 

transmitting to adjacent spaces.

Cover to mask distracting  

background noise.

STC Sounds heard through wall10

25 Normal speech easily understood

30 Loud speech understood, normal 
speech heard but not understood

35 Loud speech audible but not intelligible

40 Onset of “privacy”

42 Loud speech audible as a murmur

45* Loud speech not audible; 90% of 
statistical population not annoyed

50 Very loud sounds (e.g., musical 
instruments) heard faintly

60+ Most sounds inaudible

*Recommended STC for partitions in multifamily buildings. STC 45 is accepted if 
tested on-site11.



Offset layered gypsum board seams 
by at least 12”. Improper overlap can 
result in a 0 to 1 STC point reduction.

Failing to use acoustical caulk at the 
floor, ceilings, and electrical outlet boxes 
can reduce STC ratings by 3 to 9 points. 
Acoustical caulking does not pull away 
from surfaces when curing.

12” min.

failinG to caulk/seal ProPerly12not staGGerinG layers of GyP12Perforations in tHe wall (i.e. eletrical outlets)13

-3 to -9

-1

These diagrams demonstrate the 

effect of either 2”x4” wood studs 

or 25 gauge steel studs on sound 

transmission. Differences in STC are 

highly dependent on the specific 

assembly; these effects cannot be 

generalized for all assemblies.

factors affectinG stc12

details tHat can neGatively affect stc ratinGs

About +5 to 6 STC points for 
switching from wood to 25 
gauge steel studs

wood vs. steel studs

+5 to 6

Wood: about +4 to 7 STC points 
when resilient channels are used

25 Gauge Steel: about +0 to 
3 STC points when resilient 
channels are used

resilient cHannels

+4 to 7 +0 to 3

+5 to 6 +6 to 7

Wood: about +5 to 6 STC points 
with each doubling of the 
number of gypsum board layers

25 Gauge Steel: about +6 to 7 
STC points with each doubling 
of gypsum board layers

addinG layers of GyP

Wood: about +1 STC point for 
each doubling of stud size

25 Gauge Steel: about +3 STC 
points for each doubling of 
stud size

stud siZe

+1 +3

Wood: about +2 STC points for 
increasing spacing from 16” O.C. 
to 24” O.C.

25 Gauge Steel: about +1 STC 
points for increasing spacing 
from 16” O.C. to 24” O.C.

stud sPacinG

+2 +1

Wood: about +2 to 7 STC points 
with cavity insulation

25 Gauge Steel: about +4 to 6 
STC points with cavity insulation

insulation

+2 to 7 +4 to 6

bad
Electrical outlets back 
to back in the wall

Pro tiP  
Metal electrical boxes transmit significantly more sound than plastic 
vapor-barrier electrical boxes (even 4 STC points more).14 Use plastic 
boxes.

“soundProof”  is not Possible! 
It’s important to remember that it is not possible to achieve a 
competely soundproof space. When a client requests this, it’s a good 
time to consult a professional acoustician.1

better
Electrical outlets 
offset from one 
another with acoustic 
insulation in cavity

best
Electrical outlets are 
separated by 24” 
minimum with a stud 
in between



How sound MaskinG works 

Two distinct sources of sound (e.g., your 

conversation and a background conversation) 

compete for your attention and can be 

distracting. Increasing the level of background 

noise to compete with and drown out a 

background conversation can remove that 

distraction.

sound MaskinG considerations 

coMMon MisconcePtions

witHout noise MaskinG

sound MaskinG and noise 

cancellation are tHe saMe tHinG.

sound MaskinG is siMPly addinG 

wHite noise.

anytHinG tHat creates noise can 

work as a sound Masker.

witH noise MaskinG
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Your conversation (signal) Background conversation (noise) Background noise (noise)

Noise cancellation happens when an incoming 

sound pressure wave interacts with a sound 

pressure wave that is completely out-of-phase 

(same frequency shifted a half-wavelength).17 

It is difficult to cancel sound in large and/or 

inconsistent or moving (relative to the person) 

acoustic environments, such as offices. Whereas 

sound masking adds noise (increasing the sound 

level) to muddle distracting background noise, 

noise cancellation does not increase the sound 

level.

White noise includes all frequencies at equal 

energy and can be irritating when amplified. 

Sound masking systems are often limited only 

to the frequencies of human speech and are 

specifically engineered to mask conversations 

for greater speech privacy and productivity.18 

These systems can use other color noises (e.g., 

pink noise) or more natural sounds like babbling 

water.

Because sound masking is used specifically to 

mask human speech, the noise used for masking 

must be in the same frequency range as speech. 

HVAC systems do not reliably generate a sound 

spectrum conducive to speech privacy16.

add a sound 
systeM

e.g., pink or 
biophilic noise played 

over speakers

create sound 
tHrouGH PHysical 

MoveMent15 

e.g., an element that 
incorporates running 

water or rustling 
plants

disPerse sounds 
evenly16

added sound should 
be spaced to create 
uniform background 

noise

adHere to 
aPProPriate levels16

 

40-42 dBA: enclosed office 
spaces, wellness rooms 

45-48 dBA: open offices, 
libraries, cafeterias, 

corridors

A B cAbsorb reverberating sound energy to 

create comfortable room acoustics.

Block isolated sounds from 

transmitting to adjacent spaces.

cover to mask distracting  

background noise.
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utilizing-sound-masking-in-the-office-workplace-by-james-merrill

18Cambridge Sound Management. (2018, February 14). White noise vs sound masking? Retrieved 
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Properties & variations Pros
what it does, 
how it works

General 
nrc

cost 
($-$$$$)*

common 
sectors cleaning sustainability Health

form: flat, pyramid, linear, 
triangular wedge, 3-point 
wedge, cylinder, rubber 
composite, fabric-wrapped

surface: ceiling, wall

thickness: 1”, 2”, 3”, 4”

application: mounted, 
suspended baffles

Easy 
installation

Lightweight

Easily cut and 
trimmed

Absorptive open-
cell melamine traps 
sound energy in 
network of spaces, 
dissipating the 
energy as heat.

0.6–1.3 $$ Recording 
studios, 
auditoriums, 
gymnasiums, 
libraries, 
restaurants

Replace, 
wipe, or 
vacuum

Synthetic

Green and 
recycled/
rebonded 
options 
available

Class A fire-rated

Fiber-free

form: raw, baffle, panel, 
tile, shingle, sculptural 
element

Material: wool, polyester

surface: ceiling, wall, 
partition

thickness: 1/8”–1”

application: mounted 
(adhesive, magnet, unistrut 
lock, panel clip), suspended

Aesthetic

Diverse 
aesthetics 
and forms

Flexible when 
thin

Fibers create 
network of 
spaces. Absorptive 
performance 
increases with 
thickness and 
mounting away 
from the reflective 
surface.

0.5–1.2 $$ Restaurants, 
workspaces, 
libraries, 
hospitality, 
retail (any)

Vacuum 
or use 
compressed 
air, soap and 
water spot 
clean

Biodegradable 
material (wool)

Reycled 
content 
(polyester)

Fire resistant

self-extinguishing

VOC free

No formaldehyde

Material: fabric + mineral 
wool, fiberglass, or foam 
interior + steel or wood 
frame

surface: ceiling, wall

thickness: 1”, 2”

application: directly 
mounted or suspended, 
clipped or adhesive

Good for 
speech 
intelligibility

Paintable

Easily 
installed and 
removed

Materials placed 
on walls or ceiling 
absorb energy 
where sound 
would normally 
reflect.

0.80–1.15 $$$ Recording 
studios, 
auditoriums/
concert halls, 
gymnasiums, 
libraries, 
restaurants, 
houses of 
worship

Vacuum, use 
upholstery 
cleaner, rinse

Potentially 
recycled 
content

Class A fire-rated

Non-toxic

finish: raw, fabric-wrapped

thickness: 3/8”–3/4”

application: screw-
mounted

Tackable

High STC

Structural

Lightweight

Rot-resistant

Recycled paper is 
compressed with 
an adhesive to 
create a panel. The 
fibrous material 
absorbs sound and 
acts as a vibration 
isolator.

0.2 $ Schools, 
offices, 
conference 
rooms, 
hospitals, 
residential

Rub with 
soap and 
water, paint

Recycled Class C fire-rated

Moisture- and 
mold-resistant

MelaMine foaMsa

acoustic feltsb

fabric-wraPPed 

acoustic Panelsc

cellulose-based 

fiber boardd

On surface

*Material costs only, 
unless indicated 
otherwise. Costs were 
estimated for basic 
products and may 
vary significantly.

$ $1 – $5

$$ $6 – $10

$$$ $10 – $20

$$$$ $21+



Properties & variations Pros
what it does, 
how it works

General 
nrc

cost 
($-$$$$)*

common 
sectors cleaning sustainability Health

Material: cellulose 
composite, gypsum 
composite, cementitious 
plaster

surface: ceiling

thickness: 1/2”–5”

Low 
installation 
cost

Exposed 
finish

Absorptive 
materials are 
combined with 
adhesive when 
spray-applied. 
Rough texture 
diffuses sound and 
porous material 
absorbs energy.

0.65–0.9 $ Auditoriums, 
mechanical 
rooms, sports 
facilities, 
parking 
garages, 
offices

Paint Recycled 
natural fibers

Heat insulator

Class A fire-rated

form: panel, spray

surface: ceiling, wall

thickness: usually 1”–1.5” 
(as low as 1/16”)

Monolithic

Large 
seamless 
cover area

Plaster contains 
fibers for sound 
absorption or 
thin layer of 
acoustically 
transparent porous 
finish on top of 
absorptive backing 
panel.

0.75–1.05 
(for 
1”–1.5”)

0.3 (for 
1/16”)

$$$$ Auditoriums, 
libraries, any 
large space

Use mild 
bleach, 
rubber 
eraser, or 
adhesive 
tape

Recycled, no 
VOCs

Class A fire-rated

No mold growth

application: brush/roller-
painted or 2-coat spray

Easy 
application

Increases 
partition’s 
STC by up 
to 7 points 
(sound 
attenuation)

System increases 
mass while 
imparting reflective 
and absorptive 
properties.

-- $$ Hospitals, 
hotels, 
schools, 
condos, 
apartments, 
home media 
rooms, offices, 
retail centers, 
construction

Wash with 
water

Minor heat 
insulator

Class A fire-rated

Mold, Mildew 
and Water-
Resistant

Material: porous expanded 
polypropylene bead foam

surface: ceiling, wall

thickness: 1”, 2”

application: adhesive, 
hang by clips

Tackable

Lightweight

Impact-
resistant

Easy 
installation

Indoor/
outdoor

Rigid

Expanded bead 
foam absorbs 
energy in its 
pores and diffuses 
energy with its 
texture.

0.45–0.8 $ Mechanical 
rooms, home 
theaters, 
recording 
studios, 
homes, 
gymnasiums

Washable 
even with 
powerwasher

-- Class A fire-rated

Non-fibrous

Antibacterial

sPray-aPPlied 

insulatione

acoustic Plasterf

sound reducinG 

PaintG

acoustical PePP 

boardH



Properties & variations Pros
what it does, 
how it works

General 
nrc

cost 
($-$$$$)*

common 
sectors cleaning sustainability Health

Material: various woods, 
optional felt or fiberglass 
blankets

Various widths and spacings

surface: ceiling, wall

application: lay-in, 
suspended, screw-mounted

High-end 
aesthetic

Grilles absorb 
energy in the 
spaces and 
diffuse energy 
with texture.

0.75–0.9 $$$$ Auditoriums, 
meeting 
rooms, and 
conference 
rooms

Wipe with 
soft damp 
cloth

Can be 
sustainably 
sourced

Class A-C fire-
rated (depending 
on product)

finish: wood veneer, 
sometimes melamine, vinyl, 
lacquer

backing: glass wool

surface: ceiling, wall

thickness: 16 mm

application: z-clip 
mounting

High-end 
aesthetic

Nearly 
invisible holes

Resilient 
to high-
seismicity

Microperforations 
(0.5 mm) trap 
sound energy 
and reduce 
reverberation.

0.7–0.95 $$$$ Concert 
halls, theater, 
hospitality, 
hospital, 
airport, retail, 
restaurant

Vacuum 
or rub 
with small 
amounts of 
furniture 
polish

Wood can 
be Forest 
Stewardship 
Council 
certified

Recycled 
content

Class A fire-rated

Can be 
antibacterial

surface: ceiling, wall, floor

thickness: 1/2”–12”

application: mounted with 
cork glue or pins

Biodegradable

Does not kill 
tree

Water-
repellent

Cork absorbs 
mid-to-high 
frequencies. The 
cellular nature 
of the ‘material 
makes for sound 
absorption. 
Bark granules 
are compressed 
and heated for 
expansion.

0.15–0.7 
(surface-
mounted)

$ Any Vacuum or 
clean lightly 
with a damp 
mop.

Recyclable

Biodegradable

Euroclass E 
fire-rated

surface: wall

setting: indoor, outdoor

application: freestanding, 
fixed

Variety of plant species

Dry, wet

Aesthetic

Air quality

Biophilic

Substrate material 
supporting plants 
absorbs sound. 
Plants scatter and 
diffuse sound 
(>500 Hz). Larger 
plants will effect 
lower frequency 
sounds.

0.9 (for 
moss)

$$$$ Hospitality, 
hospitals, 
restaurants, 
airports

-- Thermal 
insulation, 
ecological 
involvement

Biophilia, air 
quality

wood Panel Grillesi

MicroPerforated 

Panelsj

exPanded corkk

livinG walll



Properties & variations Pros
what it does, 
how it works

General 
nrc

cost 
($-$$$$)*

common 
sectors cleaning sustainability Health

form: panel, cloud, falt, 
curved

backing: none or 
polystyrene

surface: ceiling, support 
structures for veneers (wall 
or ceiling)

application: T-bar ceiling 
tiles, direct mounting

thickness: 1”

Strong, 
impact-
resistant

Lightweight

Easy 
installation

Easily cut or 
shaped

Reduces 
sound 
transmission

Wood fibers 
bound together 
with cement 
create spaces to 
absorb sound.

0.4–0.85 $ Offices, 
conference 
rooms, 
gymnasiums, 
classrooms, 
restaurants, 
performance 
halls, 
auditoriums

Sweep, 
vacuum, or 
repaint

Can be Forest 
Stewardship 
Council 
certified

Class A fire-rated

Mold/mildew 
resistant

surface: ceiling, wall

thickness: 1/4”, 3/8”, 5/8”

Structural 
sheet material 
creates 
monolithic 
surface.

Microperforations 
(0.5 mm) trap 
sound energy 
and reduce 
reverberation.

0.05 $ Any Dust, wipe 
with damp 
sponge, paint

Made from 
recycled 
material, 
recyclable

Low-carbon 
variety exists

Class A fire-rated

Low VOC

surface: ceiling, wall

thickness: 1/2”, 5/8”

Higher NRC 
and STC than 
traditional 
gypsum board

Roughly 
equivalent 
to 2 layers 
of traditional 
gypsum board 
for STC

Board 
incorporates a 
sound-damping 
viscoelastic 
polymer 
sandwiched 
between two 
layers of high-
density gypsum 
board.

0.8 $ Any Same as 
gypsum 
board

Same as 
gypsum board

Same as gypsum 
board

backing: none, melamine 
foam, fiberglass fill

surface: ceiling, wall

application: tile, lay-in, clip

Impact-
resistant

Reduces 
sound 
transmission

Perforated or 
woven metal has 
holes or pockets 
to absorb sound.

0.55–
1.25 
(high end 
with air 
space or 
backing)

$ Any Wipe, wash -- Class A fire-rated

wood wool PanelsM

GyPsuM boardn

acoustically enHanced 

GyPsuM boardo

acoustic Metal 

PanelsP

In surface



Properties & variations Pros
what it does, 
how it works

General 
nrc

cost 
($-$$$$)*

common 
sectors cleaning sustainability Health

form: loose fill materials, 
batts, blankets, boards

Material: stone wool, glass 
wool

Durable, 
lightweight, 
easy to install

Thermal 
insulation

Reduces 
sound 
transmission

Molten materials 
are spun into 
thin fibers, 
finely coated in 
adhesive, and 
compressed to 
create air pockets 
that make a low-
density and highly 
porous material.

-- $ Any -- Can be made 
from recycled 
glass, sand, 
limestone, iron, 
etc.

Fire resistant

Potential irritation 
to skin and eyes 
due to handling.

May contain 
trace amounts 
of formaldehyde 
(still low 
compared to 
many building 
materials).

Material: neoprene, PVC, 
Mylar

width: 1/8”–any specified 
width

application: with/without 
adhesive backing

Vibration 
damping

Seals gaps

Easy 
application

Reduces 
Impact Sound 
Transmission 
(IST)

High-density 
closed-cell 
foam absorbs 
sound and 
impact energy 
and reduces 
rubbing between 
components.

-- $ Any -- Made from 
recycled 
material, 
recyclable

Low-carbon 
variety exists

Heat insulator, 
recycled

Material: adhesive latex Will not 
harden, crack, 
or separate

Adhesive

Seal reduces 
sound 
transmission 
and dampens 
vibration in both 
exposed and 
unexposed walls 
and partition 
systems; prevents 
leakage of sound 
energy.

-- $ Any Soap and 
water

Cartridge/
container can 
be recycled 
content

Non-flammable

Low VOC

Non-toxic

Mold/mildew-
resistant

Odor: need 
ventilation

Man-Made vitreous 

fibers (MMvf)q

daMPinG taPer

acoustical caulks

Image sources:
Ahttps://www.techlite.com/wp-content/uploads/2016/10/PYRAMID-PANEL-W-3.jpg
Bhttps://www.frasers.com/product/acoustic-felt-10647374482/
Chttps://www.soundcontrolroom.com/shop/scr-fabric-wrap-acoustic-panels
Dhttps://www.lencobuffalo.com/product-p/i1248ho.htm
Ehttps://www.paylessinsulation.com/services/commercial-applications/acoustical-applications/
Fhttps://www.sto.com/en/surfaces/acoustic/acoustic_surfaces.html
Ghttps://www.acousticalsurfaces.com/coat-of-silence/coat-of-silence.html
Hhttps://www.acousticgeometry.com/products/sound-silencer/
Ihttps://rulonco.com/product-category/panel-grille-gallery/page/3/
Jhttps://decoustics.com/products/rondolo/

Khttps://materialdistrict.com/material/expanded-cork-isolation/
Lhttp://www.habitathorticulture.com/projects/sfmoma
Mhttps://www.armstrongceilings.com/commercial/en-us/commercial-ceilings-walls/tectum-direct-attach-wall-
panels.html
Nhttps://prostarplanet.com/users/-arablumber.com/Sheetrock.html
Ohttps://chaparralmaterials.com/Product.do?code=58SCM08-N&category=drywall
Phttp://www.archiexpo.com/prod/ber-deckensysteme/product-105155-1011003.html
Qhttps://www.bvb-substrates.com/stonewool-growing-media/stonewool-boards/
Rhttps://acousticalsolutions.com/product/green-glue-noiseproofing-joist-tape/
Shttp://www.nesoundproofingstore.com/Acoustic-Sealant_p_22.html

Between  surfaces


