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ISSUE

Sound within an enclosed space from 

sources such as HVAC equipment, 

appliances and other people has 

been shown to hinder productivity, 

focus, memory retention and mental 

arithmetic.1-7

SOUND
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STIMULI SUCH AS LIGHT, SOUND AND PRESSURE 

CAN TRIGGER A NERVE IMPULSE IN A NEURON. 

THE COMPLEXITY OF THE NEURONAL 

INTERCONNECTIONS CARRIES THE 

INFORMATION TO THE VARIOUS BODY 

SYSTEMS.
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REDUCE IMPACT FROM 

ENVIRONMENTAL NOISE.
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ACOUSTIC 

COMFORT
A C O U S T I C  C O N S I D E R A T I O N S

66% DROP IN PERFORMANCE WHEN 

EXPOSED TO DISTRACTING NOISE.

Banbury SP. and Berry DC. (1998) Disruption of Office-related Tasks by Speech and Office Noise. 
British Journal of Psychology 89:3, pp. 499–517. 
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IMPACT

Research on the effects of best-

practice acoustical design within a 

space suggests that a holistic 

approach to addressing the issue of 

acoustical comfort in the built 

environment is achievable.14,16,27

SOUND
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Improve your experience with optimal acoustical comfort parameters.

• S01 Sound Mapping*

• S02 Maximum Noise Levels

• S03 Sound Barriers

• S04 Reverberation Time

• S05 Sound Reducing Services

SOUND

• S06 Minimum Background Sound

• S07 β Impact Noise Management

• S09 β Enhanced Audio Devices
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SOUND MAPPING

1. Label Acoustic Zones

1. Spaces designated as loud, quiet and 

mixed spaces 

2. Provide Acoustic Design Plan

1. Spaces designated as loud, quiet and 

mixed spaces 

Incorporate strategic planning required to 

prevent issues of acoustic disturbance from 

various sources of noise.

P
R

E
C

O
N

D
I
T

I
O

N

A01
S01

Copyright© 2020 by International WELL Building Institute PBC. All rights reserved.





MAXIMUM 

NOISE LEVELS

A01
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S02

P E R F O R M A N C E  M E T R I C S

REVERBERATION 

TIME

S04



MAXIMUM NOISE LEVELSS02

•Category 1 Room Types:
• Areas for conferencing
• Areas for learning
• Areas for speaking

•Category 2 Room Types:
• Enclosed areas for concentration

•Category 3 Room Types:
• Open areas for concentration
• Areas with regularly used PA systems
• Areas for dining (excluding office 

kitchenettes)
•Category 4 Room Types:

• Areas with machinery and appliances used 
by occupants (e.g., baggage handling areas, 
security, commercial kitchens, labs where 
spoken lectures do not take place)



REVERBERATION TIMES04

Reverberation time is the length 

of time taken for a sound to 

decay by 60 dB from an initial 

impulse level.



DESIGN + SOUND

Reflective 

vs 

Absorptive 

materials
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BARRIERS

S03

D E S I G N  S T R A T E G I E S

SOUND 

REDUCING SURFACES

S05
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S07



DESIGN + SOUND





1. Provide Minimum Background Sound

2. Provide Enhanced Speech Reduction

Increase acoustical privacy within and 

between occupied spaces.
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MINIMUM 

BACKGROUND SOUND

S06
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• WELL project owners usually proceed to register more and more projects, such as Lendlease in Singapore after Sydney.

• Paya Lebar is a large redevelopment incorporating offices, apartments, a retail mall and a public precinct adjoining a prominent metro station.

Project Name:

Paya Lebar Quarter

Owner Name:

Lendlease

Location:

Singapore

Size:

981,708 sqf

Typology:

WELL Core (Office)
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IMAGE: Westpac Bank Perth – WELL Certified at the Silver level, 2020
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Parts (requirements)

Concept name  / 
feature number / 
mandatory 
(precondition) or 
optional (optimization) 
feature 

Summary of the health 
issues, impacts and key 
strategies
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MAXIMUM NOISE LEVELSS02

ISSUE SOLUTIONS

Employees are unable to habituate to 

noise in office environments over time 

and office noise, with or without speech, 

can create stress and disrupt 

performance on more complex 

cognitive tasks (e.g., memory of prose, 

mental arithmetic).23-27

• Select HVAC equipment with lower sound 

ratings and design the system to reduce 

sound within duct

• Provide sound reduction at the building 

façade, windows and any exterior 

penetrations
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ISSUE SOLUTIONS

• Use of walls with high sound 

transmission class ratings

• Doors can be fitted with gaskets 

and seals to reduce sound 

transmission

• Rooms that require high speech 

privacy can use sound masking 

systems

Sound that transmits from one room to 

another through walls or doors can be 

distracting or annoying and also 

disturb sleep.27-31 There is evidence 

that links noise annoyance in multi-

story housing to poor mental health 

and perceived stress in residents.32

SOUND BARRIERSS03
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Design spaces in accordance with 

comfortable reverberation times that support 

speech intelligibility, vocal effort and are 

conducive to concentration

1. Achieve Reverberation Time 

Thresholds

Copyright© 2020 by International WELL Building Institute PBC. All rights reserved.

REVERBERATION 

TIME

S04



ISSUE SOLUTIONS

REVERBRATION TIMES04

• Avoiding the use of glass or other 

hard surfaces in areas where 

speech is critical (i.e. conference 

rooms, distance learning) 

• Adding absorptive surface finishes 

at ceilings, walls and furniture.37-39

• In design, control of room volume 

and geometry can help target 

lower reverberation times

Spaces with high reverberation may have 

increased ambient noise levels and 

reduce speech intelligibility (e.g., public 

address, speech reinforcement and 

unamplified speech). Studies have shown 

that high reverberation times in classrooms 

increase auditory workload in students and 

reduce cognition, memory retention and 

concentration.33-36
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1. Implement Sound Reducing Surfaces

Design spaces with sound reducing surfaces to 

minimize the buildup of speech or other 

unwanted sound.

SOUND 

REDUCING SURFACES

S05
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ISSUE SOLUTIONS

When spaces lack acoustical absorption 

at ceilings or partial height barriers, 

individuals can become distracted by 

reflected sound.3–6 Reverberation can 

also impair a listener’s comprehension of 

speech, especially when listeners are 

hard of hearing, expending a greater 

auditory workload to process speech, 

resulting in reduced task performance.7–12

SOUND REDUCING SURFACESS05
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• Providing acoustical treatment 

that significantly reduces sound 

across human speech 

frequencies40



ISSUE SOLUTIONS

MINIMUM BACKGROUND SOUNDS06

• Use an adjustable array of 

loudspeakers located such that 

sound is uniformly distributed

• Use systems programmed to output 

a sound source similar to the sound 

of air flowing through HVAC

• Implement sound reducing sources

Many issues come from a lack of 

speech privacy. Ambient background 

sound, which can include artificial 

sound sources, can increase speech 

privacy to comfortable levels.46,47
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1. Specify Impact Noise Reducing 

Flooring

2. Meet Thresholds for Impact Noise 

Rating

Reduce the level of impact noise 

radiation by designing resilient floors.
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ISSUE SOLUTIONS

S07

• Construct buildings with resilient, 

composite floor-ceiling construction 

(e.g., thick concrete slab, 

suspended ceiling, floor with an 

underlayment)

Sound can transmit between rooms 

within a building as structure-borne 

impact noise. This impact noise 

travels through structures (e.g., walls, 

floors, columns, piping) as vibrations 

that are then radiated as airborne 

noise to a listener, which can result in 

workplace distractions, sleep 

disturbance or disrupted focus.48,49,50

β IMPACT NOISE MANAGEMENT
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ACOUSTIC PRESSURE ACOUSTIC COMFORT

The subjective human perception of the 

sonic environment in any given space, 

including enclosures and open 

environments.

TERMINOLOGY

Copyright© 2020 by International WELL Building Institute PBC. All rights reserved.

REVERBERATION TIME (RT60)

The length of time (in seconds) required for 

the average sound pressure level in a space 

to decay 60 decibels (dB) from its initial level 

once its source has stopped producing 

sound.16

LOUDNESS

The difference between the pressure 

produced by emanating sounds and the 

average ambient or atmospheric pressure, 

measured in decibels (dB).16

The amplitude or change in atmospheric 

pressure created as energy travels from 

one particle to another in a sound wave.16



SOUND TRANSMISSION COEFFICIENT

SOUND PRESSURE

A single-number rating given to a material 

or structure based on laboratory testing that 

represents the sound insulating properties of 

a partition/barrier, or the effectiveness of 

the partition in reducing sound transmission. 

Higher STC ratings correspond to better 

sound insulation.

Measured in units of Pascals (Pa).The smallest 

sound pressure that the human ear can 

detect is 20 micropascals or 2.0 x 10-5 Pa.

METRICS

Copyright© 2020 by International WELL Building Institute PBC. All rights reserved.

SOUND PRESSURE LEVEL (SPL)

Converts sound pressure (Pa) into a 

logarithmic scale that expresses the ratio 

between the sound pressure of a given sound 

and a reference sound pressure (typically the 

threshold of human hearing), measured in 

decibels (dB).



ISSUE SOLUTIONS

• Implement audio systems such 

as teleconferencing equipment 

in offices, speech reinforcement 

systems in classrooms and public 

address systems

The ability for people to comprehend 

speech is a fundamental 

consideration of universal design. 

Reduced or low speech intelligibility 

can negatively impact occupant 

satisfaction and well-being, 

especially for non-native speakers, 

individuals with hearing loss or 

neurodiverse populations.51-58

β ENHANCED AUDIO DEVICESS08
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