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RELEVANCE

OFFICES
80.000 surveyed out of 100.000

Leesmairewew consider noise levels important:
e e - * 46%: noise levels dissatisfying

other dissatisfying factors:

* Temperature control

* Quiet rooms for working
alone or in pairs

* Air quality
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sy ‘The workplace world cannot ignore that
KNP aHD DR 46,000+ employees have an issue with noise.’
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STATE OF ART

ACOUSTIC COMFORT

+ Office types
(De Croon et al. 2005, Kaarlela-Tuomaala et al. 2009)

+ Office noise levels

(Chigot 2005, Jackson 1999, Kjellberg et al. 1996, Tang
1997)

+ Speech intelligibility
(ISO 3382-3: 2012, Hongisto, Keranen, Rindel)
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STATE OF ART

OFFICE TYPES

- De Croon et al. 2005, systematic literature review

open workplaces:

* strong evidence: it reduces privacy and job satisfaction

« limited evidence: intensifies workload and worsens
interpersonal relationships
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STATE OF ART

OFFICE TYPES

- Finnish Institute of Occupational Health, Kaarlela-
Tuomaala et al. 2009, longitudinal study

private office rooms <-> open plan offices

the results suggest that the open plan office is not
recommended for professional workers
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STATE OF ART

OFFICE TYPES

- Chigot 2005, Jackson 1999: overview of 11 abstracts
subjective experience <-> assessment

Roald Dahl at work in his cluttered shed: Researchers found that cluttered desks

actually help people to focus on the task at hand
EIAS2015
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STATE OF ART
OFFICE NOISE LEVELS

- Jackson 1999 (Chigot 2005):
noise level 1 gives increase of subjective workload
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STATE OF ART

OFFICE NOISE LEVELS

- Kjellberg et al. 1996 (Chigot 2005):

noise level 1 gives decrease of cognitive performance in
memory tasks
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STATE OF ART

OFFICE NOISE LEVELS

- Tang 1997 (Chigot 2005):

Leq,5min correlates the best with human auditory
sensation
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STATE OF ART

SPEECH INTELLIGIBILITY

Impact on concentration and privacy
(ISO 3382-3: 2012, Hongisto, Keranen, Rindel)

-
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STI Speech privacy Benaming

<05 Working without distraction is | r  (distraction distance)
possible

<0.2 Working with concentration is | rp (privacy distance)
possible

1SO 3382-3:
“Acoustics — Measurement of room acoustic parameters — Part 3: Open plan spaces”, 2012
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STATE OF ART

SPEECH INTELLIGIBILITY

Impact on concentration and privacy E
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L,as 1m = 57 dB(A), .
e-g- Lp,A,B = 40 dB(A) . 0 0102 03 04 05 06 07 08 09 1 x
Key

¥ minimum change in task performance
x  speech transmission index

D,, =5 dB (no screens) D,, = 11 dB (with high screens)

gives rp ~ 45 m gives rp ~ 6 m
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WHAT PARAMETERS

Sound propagation:

- Physical environment

- One source

- Background noise levels
- Distance rp and rp

- Spatial decay D, g

- Screens and absorption

ACOUSTIC DESIGN

Noise levels

- People behaviour

Multiple sources

- Activity noise levels
Sources nearby & far away

- Legsmin With sound fragments
- Zones and compartments
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ENGINEERING

Engineering the new design
« activity based design
* Zones

ACOUSTIC DESIGN
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» closed rooms with high levels of sound insulation

* screens
« absorption
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DL2 [61098 rays (adapt), 428 ms]

0,00 (total 0,0) %

ACOUSTIC DESIGN

MEASUREMENTS: DESIGN INPUT

Measurements Acoustical parameters:
| Acousticparameter | vesurts] |
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ACOUSTIC DESIGN

MEASUREMENTS: DESIGN INPUT

Measurements Acoustical parameters:
Noise activity levels & interpretation

* Leq,5minindB
* sound fragments

MEASUREMENTS: EVALUATION

Measurements before & after

meetlijn 1: lengte

GO . 44 4 4+ - .| 4
D2S improved from 6 to 9 dB - | ]] \f
| | DL2S =8,5dB
50 Al L i
= N ulp,SA
<
s EEL
% ‘{ ALpAA
. £ 40 - \
_':':' | :‘ 35
L 30 + 41 ++4+ R +—+ +
t \
£ 25 —t EaL =
1 10 100

afstand tot spreker (m)

ACOUSTIC DESIGN | EIASZOI§

ECOPHON INTERNATIONAL ACOUSTICIANS' SEMI

09/2015



MEASUREMENTS: EVALUATION
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