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ABSTRACT

Recently, the impact on hearing induced by using of portable audio equipment have been actively

studied. In general, Because they turn the volume up with loud background noise, they may expose

to louder noise. In this study, we investigated the maximum noise level of 20 the domestic potable

audio equipment and estimated the impact of the hearing induced by portable audio equipment in ac-

cording to exposure time. As a result, the use of portable audio equipment is assumed to be more

three hours when the level of more than 50 % of volume is most likely to affect the hearing.
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Fig. 1 Measuring arrangementm

Table 1 The recommended exposure limit of noise

(OSHA)®
dB(A) 85 88 91 94 100 110
Hour/day 8 4 2 1 0.5 0.25

Table 2 The mandatory exposure limit of noise

(OSHA)®
dB(A) 85 90 92 95 97 100

Hour/day 16 8 6 4 3 2

Table 3 The recommended exposure limit of noise
(SCENIHR), dB(A)"®

LAeq, Equivalent levels for time
8h indicated

Action level

First action
level(minimum)
provide
protection
Second action
level mandatory | 85

protection

83-4 hr, 86-2 hr, 89-1 hr,
80 | 92-30 min, 95-15 min, 98-8 min,
101-4 min, 104-2 min, 107-1 min

88-4 hr, 91-2 hr, 94-1 hr,
97-30 min, 100-15 min,
105-5 min, 111-1 min
Maximum 90-4 hr, 93-2 hr, 96-1 hr,
exposure limit 87 99-30 min, 102-15 min,
level 107-5 min, 113-1 min

Table 4 NIHL(dB) predicted from ISO 1999 as a
function of noise level for 3 years((’)

NIHL at Daily noise level in dB(A)
4 kHz
in dB 80 85 90 95
50 % 0.7 2.9 6.5 11.6
5% 1.0 3.8 8.4 15.0




J. W. Lee, et al;The Survey for the Maximum Noise Level of Portable Audio Equipments and Its Assessment

3. FUE 71719 3T SYLYH H

e

Al

3.1 FU8 71719 2zUg SZUY
ol AN FHESINVY HAdeF 34
S ¥ 49 EN50332-12 2 ISO 11904-1,2
TASs Fxste] SAslh Az dA7HA] =
of #AL AgE o] A Gt} ol AFAE Al
T4 A

ER 4% 714 T EN50332-132 1SO 11904-29]
Al SAES 28agith EN50332-2= Frof
& 71719} olofE o] A} e Aol A8

Z¥zke) Ague Yehfal 9o} Ale)stdlal, 1SO
11904-12 AA AFEe] 7t mlo]a2EE 914
A FAsE BHOE HATSE AMHES o 374
ol M e ALsigith AFH A9 54 Az
3lo] Table 591 YERHIL Q)

olfl Ao A AREE FHl= AARY A5H
A ZB(HATS)Oll o]o]Eg AA|ate] 3027 59 =
gato] Aaghs BASYh ddAES S %
%9 MP3, PMP, APIEE 5 200 Fo| tja}o]
AT 29 U fF 9l 2l MP3S
4 F derre 3 F& Mes ¥

Table 5 Comparison of the measurement method of
low-frequency noise and environmental noise
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Fig. 2 Measuring arrangement

dB(A)
120

100 /‘4" t N OA
80

20

20 32 50 80 125 200 315 500 800 1250 2000 3150 5000 8000

-20

Frequency(Hz)

——own val field conversi diffuse field conversion = free-field frequency reponse

Fig. 3 Free-field frequency response curve

Table 6 Noise level of MP3(dB(A))

The designed test

M-1 [ M2 | M-3 | M4 | M-5 | M-6 | M-7

Test signal signal for Any test signal
measurement 100% | 113 | 1149 | 99.5 | 102 | 1093 | 121 | 117.4
A-weighted. A-weighted,
Assessment ghted, free-field/diffuse-field 75% | 91.4 | 95.1 | 86.7 92 95.7 | 106 | 107.4
free-field response
response
Evaluation Leg, 30s Leq 50% | 81.6 | 85.6 | 77.7 | 80.1 | 86.2 | 91.2 | 90.4
. Maximum level o
Limit value 100 dB(A) None 25% | 61.1 | 658 | 62.7 | 63.8 | 71.2 | 762 | 70.5
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Table 7 Noise level of PMP/tablet PC(dB(A))

P-1 P-2 P-3 P-4 P-5 P-6

100% | 114.8 108 105.6 | 106.5 | 112.6 | 112.1

75 % 96 97 91.6 93.5 97.6 97.1

50 % 86.2 87 82.6 85.2 83.1 82.6

25% 66.5 712 67.8 66.7 68.3 67.8

1400 B \olume(100%)
W Volume(75%)
B \olume(50%)

1200

1000
80.0 -
dB(A)
600 -
400 +

200 +

00

M-IM-2M-3M-4M-5M-6M-7 P-1 P-2 P-3 P-4 P-5 P-6

MP3 & PMP/Tablet
Fig. 4 Noise level of MP3 & PMP/tablet PC

Table 8 Noise level of smartphone(dB(A))

S-1 S-2 | S3 | S4 | S5 | S-6 | S-7

100% | 95.6 | 97.6 | 105.4 | 108.5 | 114.2 | 101.1 | 98.3

75% | 86.2 | 85.6 | 94.4 | 935 | 103.2| 88.7 | 86.8

50% | 82.6 | 80.7 | 8.5 | 77.8 | 82 75 | 729

25% | 58.6 | 61.7 | 66.5 | 63.4 | 67.7 | 62.2 | 59.1

Table 62 AHEH MP39 Ag5E+ EFS F
Nz e AF 99.5~117.4 dB(A)S] FFo= A}
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Fig. 5 Noise level of smartphone

Table 1 — results of the SPL. measurements

Player IEC Std.Dev. | MUSIC | Std.Dev
Napa 74.2 3.1 74.2 2.7
Ipod_jacopo 96.8 2.7 94.7 1.8
Ipod_Bonach 96.2 3.2 96.4 3.7
Zen_Furla 95.7 6.0 95.1 57
Ipod_Ganda 91.0 2.6 90.9 26
Ipod_Pater 103.9 1.4 103.4 0.8
Packard_Giovati | 60.2 4.3 62.0 32
Usb_Schianchi 78.4 1.3 77.8 26
Archos_Gio 85.2 1.2 85.7 1.2
Ipod_Marianna 874 5.9 88.0 6.0
mp4_Tommaso 76.0 3.2 75.2 2.9
Ipod_Gabriele 81.4 3.6 80.5 4.1
Usb_Pater 85.5 1.1 85.8 1.0

Fig. 6 Example of the comparison of the noise level
of test signal & actual music signal”
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Fig. 8 Frequency of test signal & actual music signal

Table 9 Comparison of the measurement method of
low-frequency noise and environmental noise

Difference of the noise level between test

signal and actual music(dB)

Lmax Leq

PMP-1 8 2.7
PMP-2 8 3.1
MP3-1 7.3 3.1
MP3-2 7 3
Smartphone-1 7.2 2.8
Smartphone-2 7 22
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