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Preferred masking levels of water sounds according to

various noise background levels in small scale open plan offices
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ABSTRACT: This study aims to investigate the preferred sound level of water sound for various levels of
open-plan-office noise regarding soundscape quality and speech privacy. And assessment of the work efficiency

of

the water sound. For the laboratory experiment, office noise was recorded using a binaural microphone in a real

open-plan office. For the assessment of the soundscape quality and speech privacy, Overall Soundscape Quality
(OSQ) and Listening Difficulty (LD) were evaluated under three different sound levels (55 dBA, 60 dBA, and 65
dBA) and five different signal-to-noise ratios (SNR —10 dB, =5 dB, 0 dB, +5 dB, and +10 dB). After the evaluation,
the preferred SNR was proposed according to OSQ and LD. For the assessment of to work efficiency of water

SO
SO

und, this study evaluated the cognitive performance of both of the condition noise only and combine the water
und with office noise. The results showed that LD increased as the water sound level increased, but OSQ

decreased. When the water sound level was more than the office noise level, the OSQ decreased from noise only.
Therefore, considering OSQ and LD, the preferred SNR of water sound was —5 dB for all noise levels. At the
preferred level of water sound, the cognitive performance results were shown to decrease at 55 dBA compared to
noise only, but at 60 dBA and 65 dBA combine the water sound results were increased than the noise only.
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Fig. 1. Dimension of the open plan office and recording
position,
20k

5000

z s

200
100

14 16 18 20 22 24 26 t's 30

55 56 57 58 59 60 61 62 (8 L(A)/dB(SPL) 69

Fig. 2. (Color available online) Spectrograms of water
sound.
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Fig. 3. (Color available online) Frequency response
of stimuli.
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Table 1. Questionnaire of listening difficulty.

Score Question

HEY, 359

X

Table 2. Experimental design: L. of acoustic stimuli
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and SNR of Water sound,

The conversation is perfectly intelligible

! and understandable

Most conversation is perfectly intelligible

2
and understandable

3 Words of conversation are sometimes intelligible
but it is not understandable as a whole

4 The conversation is audible but not even words

in the conversation are intelligible

5 |The conversation is completely inaudible

Congruent question Incongruent question

BLUE BLUE

Correct answer: Blue Correct answer: Red

Fig. 4. (Color available online) Questions of cognitive
performance.
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Table 3. Summary of RM ANOVA results for OSQ.

Factor df; df F p TI,QJ

Noise level 2.00 | 36.00 | 10.53 |<0.001| 0.369

Masking level| 2.12 | 38.18 | 1432 |<0.001| 0.443

Interaction | 10.00 | 180.00 | 6.42 |<0.001| 0.263
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Fig. 5. (Color available online) Mean 0SQ score as
function of SNR (—10 dB to 10 dB). The error bars
indicate 95 % confidence intervals,
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Table 4, Summary of RM ANOVA results for LD,
Factor df, dfs F p m
Noise level 2.00 36.00 21.68 [ <0.001 | 0.546
Masking level | 5.00 90.00 | 118.35 |<0.001| 0.868
Interaction 5.26 94.60 6.84 | <0.001| 0.275
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Table 5. Summary of RM ANOVA results for cognitive
score.

Factor dfy df, F p ni

Noise level 2.00 | 78.00 | 16.10 |<0.001| 0.293

Masking 1.00 | 39.00 | 31.00 |<0.001| 0.443

Interaction 1.63 | 63.72 | 39.70 |<0.001 | 0.504
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