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ABSTRACT

In case of the working machine that using in the loud-noisy workplace,

as it generates the

loud-noise, it is influencing a physical, mental bad effect to those workers. Accordingly, though the

noise countermeasure for the loud-noisy workplace is acutely requiring, until now, those methods that

wearing the soundproof-protection tool,

exposure volume, were mainly used. However,

or restriction the working hours,

and minimize the noise

such noise countermeasures occur many problem

points. On such point of view, using the acoustic simulation technique, let the workers to choose the
workplace where suffering many damages due to the noise of working machine, and after grasp the

physical property of working machine and indoor acoustic characteristic, this Study has attempted to

grasp the reduction degree of noise level at before-improvement-after-improvement,

through the

sound-absorption measure. Passing through such preceding step, using auralizational technique based

on the noise

of working machine of before-improvement-after-improvement,

and by conduct

psycho-acoustics evaluation, this study intended to investigate the change degree of subject reaction.
As the result of evaluation, it is considering that the noise-reduction countermeasure method for the

loud-noisy workplace could be much effective, through the sound-absorption measure.
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[52 289 o A& JoR AlsEnh Table 1 Dimension of the object loud-noisy work-

place
2. e ¥ SELUY : Indoor surface Indoor
Loud-noisy workplace ) T
Jewel rocessing room 114.4 m 43472 m’
2.1 HTCNY DAS HRIFo HR o PO : 3
=AM A4 AY 2 np R Fudw Model making room 61.2m 177.5m

Table 2 Finishing material at before-improvement of the object loud-noisy workplace

Loud-nois; . . Frequency(Hz

workplacey Location Rl 125 250 sooq & 11<) 2k 4k
Floor Imitation stone finishing 0.02 0.02 0.02 0.03 0.04 0.04
wall | Water-based paint finish | ) 0.01 0.02 0.02 0.02 0.03

Jewelry processing on the cement
room Ceiling | 9T sound-absorption tex 0.30 0.20 0.16 0.12 0.15 0.20
Door Common wooden door 0.14 0.10 0.06 0.05 0.10 0.10
Window Ordinary glass window 0.35 0.25 0.18 0.12 0.07 0.04
Floor Imitation stone finishing 0.02 0.02 0.02 0.03 0.04 0.04
Wall | Water-based paint finish | ) 0.01 002 | 002 | 002 | 003

Model making Ceiling on the cement
room Door Common wooden door 0.14 0.10 0.06 0.05 0.10 0.10
Window Ordinary glass window 0.35 0.25 0.18 0.12 0.07 0.04
Partition Sandwich panel 0.01 0.01 0.01 0.02 0.02 0.02

Table 3 Sound pressure level of working machine by each workplace

g g Electric Frequency(Hz dB
Workplace|  Working machine power | 63 | 125 | 250 50(()1 y(11< : 2K & | sk | (A
Jewelry grinder 02kW | 580 | 682 | 668 | 680 | 709 | 693 | 609 | 59.6 | 743
Jewelry Facet grinder 02kW | 679 | 68.1 | 653 | 638 | 665 | 695 | 667 | 61.9 | 744
processing Rock cutter 0.35kW| 86.6 92.0 65.7 70.0 67.8 71.5 71.3 595 | 792
room Gloss grinder 844 | 771 | 866 | 809 | 805 | 809 | 814 | 77.1 | 882 |80.9
Minute jewelry grinder |045kW| 614 | 624 | 682 | 679 | 735 | 772 | 710 | 645 | 823
Small drill 0.08kW| 562 | 61.0 | 50.1 | 624 | 633 | 569 | 540 | 494 | 66.0
Disk sander 0.1kW | 634 | 671 | 612 | 627 | 568 | 623 | 586 | 59.8 | 675
Middle- typed table | 4y 4w | 622 | 797 | 744 | 694 | 641 | 585 | 562 | 493 | 719

Model circular saw
making |Middle- typed circular saw| 02kW | 614 | 747 | 60.7 | 578 | 69.1 | 61.6 | 664 | 467 |72.3
room Table squash saw 1.0kW | 48.1 64.7 66.5 75.4 70.6 62.2 67.3 68.1 | 76.3
Table band saw machine | 02kW | 50.5 | 51.0 | 479 | 536 | 726 | 736 | 633 | 538 | 772
Small circular saw  |0.08kW| 71.9 | 747 | 572 | 682 | 693 | 77.0 | 89.8 | 91.3 | 944
Machine electric plane | 0.5kW | 58.6 | 76.6 | 863 | 909 | 931 | 927 | 909 | 87.7 | 986
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Table4 NR and decided frequency of working
machine by each workplace

Loud-noi Decision
ouc-noisy Working machine NR frequency
workplace (Hz)
Jewelry grinder NR-71 2,000
Jewelry Facet grinder NR-72 2,000
processing Rock cutter NR-81 125
room Gloss grinder NR-85 4,000
Minute jewelry grinder| NR-79 2,000
Small drill NR-63 1,000
Disk sander NR-66 8,000
MldQIe-typed table NR-66 125
circular saw
Model Middle-typed circular NR-70 4.000
making saw >
room Table squash saw NR-74 8,000
Table bar}d saw NR-75 2,000
machine
Small circular saw NR-96 8,000
Machine electric plane| NR-95 4,000

Table 5 Finishing material at after-improvement of
the object loud-noisy workplace

Loud-noisy
workplace

Finishing

Location .
material

Frequency(Hz)

125

250

500

1k

2k

4k

Imitation
Floor stone
finishing

0.02

0.02

0.02

0.03

0.04

0.04

Jewelry

12T rock
wool
sound- absorpt
ion panel

Wall

0.20

0.20

0.40

0.60(0.70

0.75

processing
room

Sound-absorp
Ceiling | tion ceiling
panel

0.55

0.55

0.58

0.63

0.68

0.59

Soundproof

Door
door

0.06

0.13

0.10

0.10(0.10

0.10

Double pane
Window| window +
curtain

0.15

0.25

0.50

0.75(0.80

0.85

Imitation
Floor stone
finishing

0.02

0.02]

0.02

0.03

0.04

0.04

12T rock
wool
sound-absorpt]
ion panelI

Wall

0.20

0.20)

0.40

0.600.70

0.75

Model
making
room

Sound-absorp
Ceiling | tion ceiling
panel

0.55

0.55

0.58

0.63

0.68

0.59

Soundproof

Door
door

0.06

0.13

0.10

0.10(0.10

0.10

double pane

Window| window +
. 2)

curtain

0.15

0.25

0.50

0.75

0.80

0.85

Partition Sandwich

0.01

panel

0.01

0.01

0.02

0.02

0.02

1) Space of the basement 0.7 m is existing same
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Fig. 1 Scene from psycho-acoustic experiment
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Fig.2 One side and survey location of the object
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(a) Jewelry processing room
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Fig. 3 3-dimensional modelling of the object loud-
noisy workplace
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o 19| A4S gt . -0 Actual Neesured Vaue
. Before Improverment
o4 b 4 Predcted Vaue After
) o OLE]HH(SPL) H] L o1 b o

Tablesol A AN vt Auz FLUAL A g
& F AN Sgom, ol AAE gFAAA 0] T e :
12 1

W(PWL = SPL + 20logr +8, 917|4 r=olAAz])&

Table 72} 2t} 06t
Zgl gk ol JHPReE dobrr] S8 BE o3
= 0 : : : : : : : :
3}0137]7417]' %/\]oﬂ 7%‘%5&% 7]'7(4 O}oﬂ *‘6]: }\]Eeﬂ 125 250 50 1000 2000 4000 8000 Average
ol s AAskglen, &% AlEdeldS Fatel Ut Froenyi)
WA A o] goke A= Table 87} Fig. 59} (a) Jewelry processing room
2t ’
27 1 - Actually Measured Value
Before Improverment
241 ~&~ Predicted Value After
L Improverment
Table 6 Comparison actual measured value with RT &t
of predicted value(sec) chdl
215t
Loud- L Frequency(Hz) E
noisy |Comparison item 12
workplace 125]250(500| 1k | 2k | 4k | 8k oo |
Actual oo T t—— 8
Jewelry measured [1.55|1.67|1.64/1.67|1.67|1.52|1.23 ! B
processing value 037
room |R Predicted 0 ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘
erzvne;‘: value | 1-41[1:69/1.66/1.71/1.76/1.42/1.15 125 2 50 1000 2000 4000 8000 Aerce
time | Actual Freauency(Hz)
Model | (RT) | measured [0.67/0.59/0.55(0.48/0.41|0.41]0.41 (b) Model making room
making value ] .
room Predicted | ) 1410 <o <ol0 s3l0.54/0.51/0.46 Fig.4 (By frequency) Comparison actual measured
value | T value with RT of predicted value
Table 7 Working machine PWL by each workplace(dB)
Frequency(H.
Workplace Working machine quency(Hz)
63 125 250 500 1k 2k 4k 8k
Jewelry grinder 69.5 79.7 78.3 79.5 82.4 80.8 72.4 71.1
Facet grinder 79.4 79.6 76.8 75.3 78.0 81.0 78.2 73.4
Jewelry
processing Rock cutter 98.1 103.5 77.2 81.5 79.3 83.0 82.8 71.0
room
Gloss grinder 88.6 98.1 92.4 92.0 92.4 92.9 88.6 99.7
Minute jewelry grinder 72.9 73.9 79.7 79.4 85.0 88.7 82.5 76.0
Small drill 67.7 72.5 61.6 73.9 74.8 68.4 65.5 60.9
Disk sander 74.9 78.6 72.7 74.2 68.3 73.8 70.1 71.3

Middle-typed table circular saw | 73.7 91.2 85.9 80.9 75.6 70.0 67.7 60.8

Model making Middle-typed circular saw 72.9 86.2 722 69.3 80.6 73.1 77.9 58.2

room Table squash saw 59.6 | 762 | 780 | 869 | 82.1 73.7 | 788 | 79.6
Table band saw mashine 62.0 62.5 59.4 65.1 84.1 85.1 74.8 65.3

Small circular saw 83.4 86.2 68.7 79.7 80.8 88.5 101.3 | 102.8

Machine electric plane 70.1 88.1 97.8 102.4 | 104.6 | 104.2 | 102.4 99.2
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Fig.5 Comparison SPL at before-improvement - after-
improvement

125Hz 250Hz 500Hz 1000Hz

Frequency (Hz)

(b) Model making room
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Fig. 6 Comparison room constant at before-improvement

- after-improvement

Table 8 Comparison SPL at before-improvement - after-improvement(dB)

Loud-noisy Comparison item Frequency(Hz)
workplace P 125 250 500 1k 2k 4k 8k dB(A)
Jewelry Before-improvement | 91.8 | 81.4 | 81.4 | 82.6 | 840 | 789 | 864 | 90.3
rocessin
P room & | sound pressure | After- improvement | 88.3 76.5 74.4 73.1 73.2 68.8 77.4 81.2
E— level -
Model making (SPL) Before-improvement | 82.6 86.2 90.9 93.1 92.5 92.6 91.9 99.3
room After- improvement | 80.7 84.2 87.9 89.4 88.6 89.1 88.8 95.6
Table 9 Comparison room constant at before-improvement - after-improvement(mz)
Loud- noisy Comparison item Frequency(Hz)
workplace p 125 250 500 1k 2k 4k
Jewelry Before-improvement 47.4 31.8 26.5 21.7 26.4 33.7
processing After-improvement 107.8 110.8 1559 | 2196 | 265.1 2504
—_Toom | Room constant -
Model making Before-improvement 7.31 5.96 6.45 6.35 6.61 7.75
room After- improvement 62.3 64.6 95.1 137.5 166.4 160.8
EEES =X
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Acoustic property of the
loud-noisy workplace

Recording of working

machine noise

L, Convolution <

room

headphone

Fig. 7 Auralizational process

Vocabulary : Loud
Notat ) ostnot  Litle A lile bit  Noisy  Fairly noisy o Mueh
all noisy
1 2 3 4 5 6 7 9 10 11 12 13
Vocabulary : Noisy
Notat \rostnot  Litle A litle bit  Noisy  Fairly noisy ' MUoh
all noisy
1 2 3 4 5 6 7 9 10 11 12 13
Vocabulary : Nervous
Notat \irostnot  Litle A litle bit  Noisy  Fairly noisy ' ™Uoh
all noisy
1 2 3 4 5 6 7 9 10 11 12 13
Vocabulary : Unpleasant
Notat  \imostnot  Lite A little bit  Noisy  Fairly noisy * o~ P
all noisy
1 2 3 4 5 6 7 9 10 11 12 13
Vocabulary : Sharp
Not at . . . . . .V h
ot Almost not Little A little bit Noisy Fairly noisy s .muc
all noisy
1 2 3 4 5 6 7 9 10 11 12 13

Fig. 8 Psycho-acoustic sheet
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