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50 43.5 < 51.6 49.2 < 51.6
63 48.4 < 51.6 38.6 < 51.6
80 44.6 < 51.6 46.0 53.2
100 44.7 < 51.6 44.3 < 51.6
125 47.7 < 51.6 51.7 56.1
160 48.7 < 51.6 44 .4 <51.6
200 50.6 < 51.6 46.8 < 51.6
250 53.8 < 51.6 49.7 < 51.6
315 52.9 < 51.6 45.4 < 51.6
400 55.2 < 51.6 51.9 58.1
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800 85.8 82.3 92.3 77.7
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1.25k 77.4 83.0 76.7 78.1
1.6k 69.6 73.8 88.9 84.7
2k 71.6 73.9 65.1 70.4
2.5k 66.1 75.2 62.5 66.5
3.15k 64.3 69.2 70.1 68.9
4K 58.8 61.7 72.6 68.3
5k 60.4 62.7 66.0 63.5
6.3k 55.5 56.3 57.8 61.3
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10k 49.5 < 51.6 46.4 < 51.6
A 94.6 92.7 94 .1 87.0
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) A71REAOl SO Hi FE e ¥F

A71EEAfol-ll 7HEAl o] Aol =l e miet 25 3le mel A

o2 BHW [Z 4] 7t}

Fis 41 @5 et REAtolRe] St 7Y 2 Apol7t YERd
Ao zAME BEE GUS 6 54 dBAel Aasta, AR, A
Qist 4RE wow, AU et wislel of 3 dBA BASUT. B9
e} BEAL oF 2 dBA, TEMAS] Aol 05 dBA AsAct 12
U urase] Ao RS B9e v o8l 0.6 dBA olAth
[ 41 32 Aol B2 AARELlNY £85E

22 of A a2 o2 A 10|
e amy

dBA dBA (dB)
ESSE 2013.05.01 90.2 84.8 5.4
DItACRRIR 2013.05.01 87.9 84.1 3.8
2013.04.30 94.1 90.4 3.7

X2 A
2013.02.12 87.0 83.3 3.7
L 2013.04.30 87.3 84.4 29
2013.04.30 94.6 93.1 15

=Xt

2013.02.12 92.7 92.1 0.6
Zmb{A 2013.02.13 92.9 92.4 0.5
akx 2} 2013.04.30 87.4 88.0 0.6
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[ 5] F& el g d7IzgAeld Fuped d4FE (dB)

EXpN! DItAbCR| &}
Futs(Hz) (13. 5.01) (13. 5.01)

=y oj7H ek S =y of7H gt xto|

50 422 <316 - 34.9 < 31.6 -
63 38.2 34.1 41 46.8 48.2 -1.4
80 41.4 35.5 5.9 47.5 47.3 0.2
100 42.4 39.7 2.7 43.6 43.2 0.4
125 43.5 40.6 2.9 43.6 42.4 1.2
160 48.7 48.0 0.7 45.7 43.2 2.5
200 47.0 41.6 5.4 43.6 43.9 -0.3
250 51.6 43.4 8.2 51.1 50.7 0.4
315 51.4 43.6 7.8 51.5 51.8 -0.3
400 55.1 47.3 7.8 58.2 59.7 -1.5
500 55.9 48.7 7.2 74.6 74.6 -
630 59.1 52.5 6.6 86.9 82.0 4.9
800 82.6 77.5 5.1 74.2 70.3 3.9
1k 88.7 83.0 5.7 68.2 70.3 -2.1
1.25k 63.3 55.4 7.9 75.4 73.4 2.0
1.6k 71.0 67.2 3.8 65.8 65.8 -
2k 76.8 72.7 41 75.9 73.2 2.7
2.5k 62.4 57.6 4.8 66.2 64.8 1.4
3.15k 62.8 59.3 3.5 63.8 60.5 3.3
4k 68.1 65.0 3.1 55.8 54.0 1.8
5k 59.3 60.1 -0.8 54.1 52.9 1.2
6.3k 50.9 43.9 7.0 49.8 47.0 2.8
8k 49.8 44.0 5.8 45.9 < 31.6 -
10k 46.9 38.6 8.3 38.9 < 31.6 -
A 90.2 84.8 5.4 87.9 84.1 3.8

C 91.7 85.6 6.1 91.0 87.9 3.1
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[ 5] - A%

WNELIES WNELIES

ZFut4=(Hz) (13. 2.12) (13. 4.30)
Ny oot &tol Ny o7 xtol
50 <516 <516 - 49.2 49.7 -0.5
63 <516 <516 - 38.6 38.9 -0.3
80 53.2 55.6 —2.4 46.0 49.2 -3.2
100 <516 <51.6 - 44.3 43.5 0.8
125 56.1 53.6 2.5 51.7 49.2 2.5
160 <516 <516 - 44.4 45.6 -1.2
200 <516 <516 - 46.8 43.5 3.3
250 <516 <516 - 49.7 48.0 1.7
315 <516 <516 - 45.4 45.3 0.1
400 58.1 < 51.6 - 51.9 50.9 1.0
500 58.4 58.9 -0.5 58.4 57.8 0.6
630 76.0 68.0 8.0 80.1 77.3 2.8
800 7.7 76.2 1.5 92.3 89.3 3.0
1k 61.4 56.0 5.4 66.3 63.3 3.0
1.25k 781 72.8 5.3 76.7 711 5.6
1.6k 84.7 81.2 3.5 88.9 83.0 5.9
2k 70.4 63.0 7.4 65.1 66.5 -1.4
2.5k 66.5 63.1 3.4 62.5 66.1 -3.6
3.15k 68.9 69.6 -0.7 701 69.9 0.2
4k 68.3 61.7 6.6 72.6 .7 0.9
5k 63.5 54.2 9.3 66.0 62.4 3.6
6.3k 61.3 54.9 6.4 57.8 55.9 1.9
8k <516 <516 - 51.4 54 .1 2.7
10k <516 <516 - 46.4 46.4 -
A 87.0 83.3 3.7 94 1 90.4 3.7
C 89.3 88.2 1.1 95.3 93.5 1.8
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[ 5] - A%

=Y 34t Hzxt

ZFut4=(Hz) (13. 4.30) (13. 4.30)
Ny oot &tol Ny o7 xtol
50 36.2 < 31.6 - 43.5 < 31.6 -
63 41.9 44.3 -2.4 48.4 40.7 7.7
80 44.5 45.2 -0.7 44.6 39.9 4.7
100 44 1 43.3 0.8 447 45.2 -0.5
125 55.1 49.3 5.8 47.7 47.6 0.1
160 49.7 45.2 4.5 48.7 44.9 3.8
200 52.3 45.5 6.8 50.6 44 1 6.5
250 55.7 47.0 8.7 53.8 44 1 9.7
315 55.7 46.4 9.3 52.9 46.1 6.8
400 55.1 48.2 6.9 55.2 50.2 5.0
500 57.2 54.7 2.5 66.1 64.6 1.5
630 67.9 65.9 2.0 93.8 92.4 1.4
800 86.7 82.6 4.1 85.8 84.3 1.5
1k 66.8 62.4 4.4 62.9 60.0 2.9
1.25k 61.1 62.5 -1.4 77.4 73.3 4.1
1.6k 771 79.4 -2.3 69.6 65.2 4.4
2k 60.3 59.9 0.4 71.6 701 1.5
2.5k 66.5 62.6 3.9 66.1 66.5 -0.4
3.15k 61.1 57.3 3.8 64.3 66.5 —2.2
4k 56.4 56.0 0.4 58.8 55.9 2.9
5k 59.1 58.0 1.1 60.4 53.5 6.9
6.3k 53.9 49.0 4.9 55.5 52.3 3.2
8k 45.3 451 0.2 54.4 47.4 7.0
10k 39.7 39.7 - 49.5 39.8 9.7
A 87.3 84.4 2.9 94.6 93.1 1.5
C 89.6 86.2 3.4 96.3 94.8 1.5
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[ 5] - A%

= 1} PR A
= a4 (Hz) 2.1 13. 2.13
=y oj7H ek S =y of7H gt xto|
50 < 51.6 51.6 - <516 <51.6 -
63 < 51.6 51.6 - <516 <516 -
80 < 51.6 51.6 - <516 <51.6 -
100 < 51.6 51.6 - <516 <51.6 -
125 < 51.6 51.6 - 66.4 68.0 -1.6
160 < 51.6 51.6 - 55.2 54.0 1.2
200 < 51.6 51.6 - <516 <51.6 -
250 < 51.6 51.6 - <516 <51.6 -
315 < 51.6 51.6 - <516 <516 -
400 < 51.6 51.6 - 62.9 59.6 3.3
500 64.8 64.9 -0.1 67.2 62.6 4.6
630 91.6 91.2 0.4 74.2 73.2 1.0
800 82.3 81.5 0.8 92.1 91.1 1.0
1K 61.4 60.4 1.0 70.7 69.6 1.1
1.25k 83.0 82.5 0.5 66.5 68.2 -1.7
1.6k 73.8 73.2 0.6 83.2 86.0 -2.8
2k 73.9 67.1 6.8 65.3 66.2 -0.9
2.5k 75.2 65.5 9.7 71.8 70.1 1.7
3.15k 69.2 60.5 8.7 73.6 70.5 3.1
4k 61.7 51.6 - 68.9 67.2 1.7
5k 62.7 51.6 - 70.5 67.5 3.0
6.3k 56.3 51.6 - 60.5 62.3 -1.8
8k < 51.6 51.6 - 56.8 56.3 0.5
10k < 51.6 51.6 - <516 <51.6 -
A 92.7 92.1 0.6 92.9 92.4 0.5
C 94.1 93.9 0.2 94.5 95.3 -0.8
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[ 5] - A%

LR}

ZFut4=(Hz) (13. 4.30)
7H e of7H e ol
50 < 31.6 < 31.6 -
63 37.2 < 31.6 -
80 38.9 35.3 3.6
100 41.5 40.8 0.7
125 50.5 50.2 0.3
160 60.5 49.7 10.8
200 48.2 42.7 5.5
250 50.2 43.4 6.8
315 53.3 45.9 7.4
400 54.0 48.1 5.9
500 56.8 51.5 5.3
630 58.2 54.9 3.3
800 80.2 78.0 2.2
1k 86.3 87.6 -1.3
1.25k 60.7 60.1 0.6
1.6k 65.6 58.6 7.0
2k 71.7 67.6 41
2.5k 64.7 60.2 4.5
3.15k 61.3 56.4 4.9
4k 64.6 53.3 11.3
5k 571 50.1 7.0
6.3k 511 43.2 7.9
8k 49.4 39.9 9.5
10k 42.3 < 31.6 -
A 87.4 88.0 -0.6
C 90.2 89.3 0.9
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2) AR £&5FE W Fuky 54
Aol EFoHe BE Aol ARAfolzo] FAo] k. 100 A4
o Aol gl AAAfolA okt Aol AAFe] gl AAALo]

A mE 2o 37 20| Jhssilnt. oldl dg A A s
LAY Wa EFA BRAHE 4HL 83T F B2 5olel B
ZA g5 A FolA SHS Agsknh. Ak HRACGHREZRE) oA
ARpAold e FHEA Fuby BA Avke [E 7]9 2ot
< 17319 S4S ¢ Ay dApAbeldl 7HEAl BHe Ao 4w 80
dBA olo@ Uttt 100 dBA o4 ZA® AvH= 17, 95 dBA ol
49 A 27, 90 dBAClY Z4® Av: 671, 85dBA o4 4 2
THe 57, 80 dBA ol ZA™ Avte 3hoR vepdt
(£ 6] AF "o AXANA ARAlRAY] 4~Z34F
M2 of ye 2 ey
At SR
dBA dBA
_ 2013.04.30 101.3 99.2
SRS
2013.02.12 91.3 91.0
T=% B 2013.02.14 95.6 90.8
TZHA 2013.02.13 95.4 93.9
} 2013.05.01 94.9 77.9
=ZEA
2013.02.12 92.0 78.7
2013.01.31 93.4 93.1
ZTHAR}
2013.05.01 87.6 83.5
ELRAPN 2013.04.30 91.7 85.5
mm 2013.04.30 90.0 88.2
o 2013.02.12 88.6 84.3
} 2013.01.31 89.6 85.2
npJoNIsEIbN
2013.05.01 87.8 86.5
) 2013.02.14 83.5 83.2
=d At
2013.04.30 89.2 87.7
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D) AFd ARAold HHEA Fos B4

AApApoldl 7hsAl 7P w2 dBE UEd Fubpe tigS ok Ax,
800 Hz tolA 7bd &2 dBS K<l ZA9E 67(BWAA13. 2.14),24
ZH(13. 1.31),2942H13. 5. 1), A3, 4.30), A3, 2.12), W=
ZH(13. 2.12)), 630 Hz WM 7P w2 dB= HJl A9= 5AFa4
A(13. 2.12), F52FA(13. 4.30), 729213, 2.13), =F321(13.4.30), H=
ZH(13. 4.300), 1 kHzt 3% 1.6 kHz tgollA ZF 3702 yepgeh a5

o FFE A= Fo g2 500 ~ 1.6 kHz tjee=z maeoh((L
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[ 7] AAAelRY] FoppdE ZU4-E (9 dB, 02 SHD)

sy  FAA ER! EQEES T P L TS

(13.02.14) (13.01.31) (13.05.01) (13. 4.30) (13. 2.12)
50 < 51.6 < 51.6 42.0 49.8 < 51.6
63 < 51.6 < 51.6 41.4 39.6 < 51.6
80 < 51.6 < 51.6 43.7 48.2 52.5
100 < 51.6 < 51.6 42.9 46.8 < 51.6
125 < 51.6 < 51.6 42.8 49.6 < 51.6
160 < 51.6 52.5 46.0 50.5 < 51.6
200 < 51.6 < 51.6 491 51.1 < 51.6
250 < 51.6 < 51.6 54.8 53.4 < 51.6
315 < 51.6 < 51.6 52.5 52.8 < 51.6
400 < 51.6 < 51.6 54.6 58.0 < 51.6
500 71.4 56.1 74.7 64.6 60.4
630 76.0 64.8 78.6 87.4 74.8
800 79.6 91.5 84.9 99.7 88.7
1k 77.6 87.2 81.3 94.0 87.2
1.25k 70.8 61.9 731 89.8 79.2
1.6k 64.6 74.6 59.4 81.8 70.3
2k 63.8 70.0 67.3 70.7 57.7
2.5k 59.2 65.6 65.0 74.7 61.2
3.15k < 51.6 67.9 56.8 70.6 54.9
4k < 51.6 64.4 541 62.4 < 51.6
5k < 51.6 54.8 45.3 58.4 < 51.6
6.3k < 51.6 < 51.6 41.8 53.1 < 51.6
8k < 51.6 < 51.6 < 31.6 47 1 < 51.6
10k < 51.6 < 51.6 < 31.6 42.3 < 51.6
A 83.5 93.4 87.6 101.3 91.3
C 87.3 95.3 90.8 102.1 92.7
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®E 71 - A%

= a4 () Bz it FEAA  TIRA  PEHA 2Y3R

(13.02.12) (13. 2.12) (13. 4.30) (13. 2.13) (13. 4.30)
50 < 51.6 < 51.6 40.4 < 51.6 39.9
63 < 51.6 < 51.6 36.6 < 51.6 44.3
80 < 51.6 < 51.6 37.5 < 51.6 45.7
100 < 51.6 < 51.6 411 < 51.6 42.3
125 < 51.6 < 51.6 46.9 < 51.6 45.8
160 < 51.6 < 51.6 49.2 < 51.6 46.3
200 < 51.6 < 51.6 46.8 < 51.6 47.8
250 < 51.6 < 51.6 49.2 < 51.6 49.8
315 < 51.6 < 51.6 51.0 < 51.6 50.6
400 57.1 67.8 62.9 60.9 54.8
500 73.4 75.0 72.2 79.7 77.2
630 80.7 77.2 78.6 93.4 84.9
800 84.7 72.1 76.2 85.1 83.0
1k 81.9 68.7 68.8 86.3 80.4
1.25k 79.5 74.8 70.0 82.9 78.4
1.6k 72.5 74.5 69.9 83.9 77.0
2k 67.1 60.7 60.7 71.8 72.6
2.5k 64.6 57.3 54.4 70.5 68.1
3.15k 57.3 < 51.6 50.8 62.1 58.1
4k < 51.6 < 51.6 47.3 55.1 50.3
5k < 51.6 < 51.6 42.9 < 51.6 43.9
6.3k < 51.6 < 51.6 42 1 < 51.6 41.0
8k < 51.6 < 51.6 < 31.6 < 51.6 < 31.6
10k < 51.6 < 51.6 < 31.6 < 51.6 < 31.6
A 88.6 82.4 82.1 95.4 89.2
C 89.8 86.8 84.9 971 91.3
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®E 71 - A%

a4 (H2) B = At ZEXA} A
(13. 4.30) (13. 2.12) (13. 5.01)
50 36.4 < 51.6 39.0
63 40.7 < 51.6 41.8
80 39.9 < 51.6 43.3
100 41.2 < 51.6 49.0
125 44.6 < 51.6 45.6
160 45.4 53.0 50.3
200 43.7 58.4 55.7
250 48.0 < 51.6 51.1
315 49.2 53.4 53.8
400 54.4 56.7 52.3
500 77.5 67.2 59.9
630 87.9 83.1 79.5
800 80.3 79.3 79.9
1k 82.0 80.7 82.5
1.25k 76.9 87.1 89.0
1.6k 73.1 87.8 92.6
2k 67.1 76.0 78.4
2.5k 61.5 63.8 65.3
3.15k 57.2 67.5 70.0
4K 49.2 58.6 59.0
5k 42.4 < 51.6 52.8
6.3k 38.5 < 51.6 47.9
8k < 31.6 < 51.6 451
10k < 31.6 < 51.6 36.4
A 90.0 92.0 94.9
C 91.8 93.1 94.7
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®E 71 - A%

= a4 (Ha) 2™ Rt TaXB i VN i =1 PN i UN il =1 PN
(13. 4.30 (13. 2.14) (13. 1.31) (13. 5.01)

50 < 31.6 < 51.6 <51.6 40.9
63 37.4 < 51.6 <51.6 47.6
80 40.1 < 51.6 < 51.6 45.5
100 39.4 <51.6 < 51.6 44.0
125 46.7 < 51.6 < 51.6 44 .4
160 47.0 < 51.6 54.5 45.3
200 48.1 < 51.6 58.3 45.2
250 48.8 54.9 57.1 50.0
315 50.5 62.5 56.2 53.0
400 52.7 73.0 60.2 53.7
500 69.3 84.2 68.8 69.2
630 84.0 83.6 82.1 81.8
800 84.7 87.0 76.0 81.6
1k 87.7 94.2 79.8 82.8
1.25k 85.2 73.2 82.7 79.9
1.6k 65.5 73.3 85.9 67.8
2k 72.3 72.3 72.8 59.5
2.5k 71.7 66.3 64.5 53.0
3.15k 60.9 63.4 66.4 50.1
4k 56.0 58.3 57.3 46.4
5k 49.3 < 51.6 < 51.6 40.6
6.3k 49.8 < 51.6 < 51.6 36.9
8k 44.6 < 51.6 < 51.6 < 31.6
10k <316 < 51.6 < 51.6 < 31.6
A 91.7 95.6 89.6 87.8
C 93.1 96.8 90.5 90.5
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W) AzpAtoll Sof thet A2 o] FF
AzpAtoldl 7H Al Aol o] Hol S ufet €9 S
HH [ 8]et ot 24 A= A=o] /AEe] & wof H]s|
5 Q< o, 13 dB ~ 17 dBo] #AsHal, THA}o] Hol= 6.2 dBo]
Astgch 1 9o aEFe 1~3 dRA ALE ZAANE Aoz uvehygth 3hd
FAAEFA 19 T 2¢€0 ST Autet 49 9 5o ohA] HEE S5
Aot A Eo] 1~3 dB AL ztolE HYTH
2oy &gt eyt ofyW O ERLE AgEFe] oyz|rt
Fitol= EA4ol ot whebA] 2pEFe] Folu Aol obds| dHE Al ¢
2O 5ol ot ASHARIE 32 4 4 ok TS 25O Folu
S B2 ettt 5447 ehEotA dEER] 7] i) S-S & winict
Aol Hol= AY S+ Qlth
[ 8] FE AH & ARALolRS ASeFE
HE A MEY EHE B2 A xt0|
e =xg
dBA dBA (dB)
: 2013.05.01 94.9 77.9 17.0
27}
2013.02.12 92.0 78.7 13.3
EZNPN] 2013.04.30 91.7 85.5 6.2
T=X B 2013.02.14 95.6 90.8 4.8
~ 2013.02.12 82.4 77.6 4.8
TR A
2013.04.30 82.1 79.9 2.2
; 2013.01.31 89.6 85.2 4.4
IAICE2| R}
2013.05.01 87.8 86.5
mm 2013.02.12 88.6 84.3 .
= 2013.04.30 90.0 88.2 1.8
_ 2013.05.01 87.6 83.5 4.1
ESSPY
2013.01.31 93.4 93.1 0.3
_ 2013.04.30 101.3 99.2 2.1
X3 A
2013.02.12 91.3 91.0 0.3
FEHA 2013.02.13 95.4 93.9 1.5
2013.04.30 89.2 87.7 1.5
2013.02.14 83.5 83.2 0.3
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[ 9] FE A= ZE AxAtoldA FobedE SU4E (dB)

283} 283}

Fute(Hz) (13. 5.01) (13. 2.12)
7 gt of7H gt x}o| 7 gt of7H gt PSEY
50 39.0 38.6 0.4 <516 <516 -
63 41.8 440 2.2 <516 <516 -
80 43.3 459 2.6 <516 <516 -
100 49.0 497  -0.7 <516 <516 -
125 45.6 458  -0.2 <516 <516 -
160 50.3 50.4 0.1 53.0 < 51.6 -
200 55.7 53.6 2.1 58.4 55.9 2.5
250 51.1 516 0.5 <516 <516 -
315 53.8 53.5 0.3 53.4 < 51.6 -
400 52.3 51.0 1.3 56.7 < 51.6 -
500 59.9 56.3 3.6 67.2 57.9 9.3
630 79.5 74.2 5.3 83.1 73.4 9.7
800 79.9 67.8  12.1 79.3 72.1 7.2
1k 82.5 70.1 12.4 80.7 66.8 13.9
1.25k 89.0 68.2  20.8 87.1 69.3 17.8
1.6k 92.6 707 21.9 87.8 72.8 15.0
2k 78.4 545  23.9 76.0 60.4 15.6
2.5k 65.3 474 17.9 63.8 < 51.6 -
3.15k 70.0 51.6  18.4 67.5 < 51.6 -
4k 59.0 473 1.7 58.6 < 51.6 -
5k 52.8 411 11.7 <516 <516 -
6.3k 47.9 36 - <516 <516 -
8k 45.1 316 - <516 <51.6 -
10k 36.4 a6 - <516 <516 -
A 94.9 77.9  17.0 92.0 78.7 13.3
C 94.7 83.3  11.4 93.1 85.6 7.5
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[E 9] - A%

YA TEAIB
Fa4(Hz) (13. 4.30) (13. 2.14)
7 gt of7H gt x}o| 7 gt of7H gt PSEY
50 < 31.6 35.5 - <516 <51.6 -
63 37.4 401 -2.7 <516 <516 -
80 40.1 39.4 0.7 <516 <51.6 -
100 39.4 408 1.4 <516 <51.6 -
125 46.7 43.7 3.0 <516 <516 -
160 47.0 41.6 5.4 < 51.6 < 51.6 -
200 481 44.5 3.6 <516 <51.6 -
250 48.8 44.2 4.6 549 < 51.6 -
315 50.5 445 6.0 62.5 57.8 4.7
400 52.7 48.5 4.2 73.0 69.6 3.4
500 69.3 68.3 1.0 84.2 76.9 7.3
630 84.0 80.1 3.9 83.6 80.1 3.5
800 84.7 79.2 5.5 87.0 81.6 5.4
1k 87.7 80.3 7.4 94.2 89.5 4.7
1.25k 85.2 76.7 8.5 73.2 68.7 4.5
1.6k 65.5 57.7 7.8 73.3 70.2 3.1
2k 72.3 61.2  11.1 72.3 70.8 1.5
2.5k 71.7 63.5 8.2 66.3 66.8 -0.5
3.15k 60.9 53.9 7.0 63.4 64.6 1.2
4k 56.0 49.0 7.0 58.3 59.7 1.4
5k 49.3 40.8 8.5 <516 <516 -
6.3k 49.8 39.7  10.1 <516 <516 -
8k 446 < 31.6 - <516 <51.6 -
10k <316 <316 - <516 <51.6 -
A 91.7 85.5 6.2 95.6 90.8 4.8
C 93.1 87.9 5.2 96.8 92.2 4.6
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[E 9] - A%

T=XA nItAtctE| Rt

ZFut4=(Hz) (13. 2.12) (13. 1.31)
7H g o|7h gt xtol 7H g o 7H gt xtol
50 <516 <516 - < 51.6 < 51.6 -
63 <516 <516 - < 51.6 < 51.6 -
80 <516 <516 - < 51.6 < 51.6 -
100 <516 <51.6 - < 51.6 < 51.6 -
125 <516 <51.6 - < 51.6 < 51.6 -
160 <516 <516 - 54.5 < 51.6 -
200 <516 <516 - 58.3 56.7 1.6
250 <516 <516 - 57 .1 < 51.6 -
315 <516 <516 - 56.2 < 51.6 -
400 67.8 65.4 2.4 60.2 < 51.6 -
500 75.0 71.0 4.0 68.8 61.0 7.8
630 77.2 72.9 4.3 82.1 79.7 2.4
800 72.1 70.1 2.0 76.0 74.4 1.6
1k 68.7 65.3 3.4 79.8 77.4 2.4
1.25k 74.8 65.9 8.9 82.7 76.9 5.8
1.6k 74.5 64.0 10.5 85.9 80.0 5.9
2k 60.7 57.2 3.5 72.8 68.4 4.4
2.5k 57.3 < 51.6 - 64.5 57.1 7.4
3.15k <516 <516 - 66.4 59.4 7.0
4k <516 <516 - 57.3 < 51.6 -
5k <516 <516 - < 51.6 < 51.6 -
6.3k <516 <516 - < 51.6 < 51.6 -
8k <516 <516 - < 51.6 < 51.6 -
10k <516 <51.6 - < 51.6 < 51.6 -
A 82.4 77.6 4.8 89.6 85.2 4.4
C 86.8 84.8 2.0 90.5 88.0 2.5
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[E 9] - A%

B} ZEAX

Fute(Hz) (13. 2.12) (13. 5.01)
7H et oj7H g xtol 7H et oj7H g xtol
50 < 51.6 51.6 - 42.0 37.4 4.6
63 < 51.6 51.6 - 41.4 38.1 3.3
80 < 51.6 51.6 ~ 43.7 44.8 -1.1
100 < 51.6 51.6 - 42.9 45.5 -2.6
125 < 51.6 51.6 - 42.8 42.8 0.0
160 < 51.6 51.6 - 46.0 45.6 0.4
200 < 51.6 51.6 - 49.1 49.7 -0.6
250 < 51.6 51.6 ~ 54.8 491 5.7
315 < 51.6 51.6 - 52.5 47.2 5.3
400 57.1 51.6 - 54.6 51.1 3.5
500 73.4 69.2 4.2 74.7 70.3 4.4
630 80.7 77.2 3.5 78.6 77.1 1.5
800 84.7 80.0 4.7 84.9 80.9 4.0
1k 81.9 77.2 4.7 81.3 73.7 7.6
1.25k 79.5 76.6 2.9 73.1 66.3 6.8
1.6k 72.5 67.6 4.9 59.4 56.6 2.8
2k 67.1 64.4 2.7 67.3 68.0 -0.7
2.5k 64.6 58.3 6.3 65.0 63.9 1.1
3.15k 57.3 51.6 - 56.8 49.8 7.0
4k < 51.6 51.6 ~ 54.1 31.6 -
5k < 51.6 51.6 - 45.3 31.6 -
6.3k < 51.6 51.6 - 41.8 31.6 -
8k < 51.6 51.6 - 31.6 31.6 -
10k < 51.6 51.6 - 31.6 31.6 -
A 88.6 84.3 4.3 87.6 83.5 4.1
C 89.8 87.4 2.4 90.8 85.5 5.3
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[E 9] - A%

TEAA WNELIES

ZFut4=(Hz) (13. 4.30) (13. 4.30)
ey oot &tol Ny ol xtol
50 40.4 33.8 6.6 49.8 50.2 -0.4
63 36.6 35.1 1.5 39.6 39.9 -0.3
80 37.5 33.4 4.1 48.2 48.6 -0.4
100 411 36.2 4.9 46.8 44.6 2.2
125 46.9 44.8 2.1 49.6 47.4 2.2
160 49.2 43.6 5.6 50.5 46.4 41
200 46.8 401 6.7 51.1 45.0 6.1
250 49.2 46.9 2.3 53.4 51.3 2.1
315 51.0 50.0 1.0 52.8 49.0 3.8
400 62.9 65.1 -2.2 58.0 56.7 1.3
500 72.2 69.5 2.7 64.6 63.1 1.5
630 78.6 77.3 1.3 87.4 84.7 2.7
800 76.2 73.2 3.0 99.7 97.0 2.7
1k 68.8 67.4 1.4 94.0 93.8 0.2
1.25k 70.0 65.2 4.8 89.8 87.1 2.7
1.6k 69.9 62.9 7.0 81.8 78.1 3.7
2k 60.7 55.4 5.3 70.7 66.9 3.8
2.5k 54.4 51.9 2.5 74.7 72.4 2.3
3.15k 50.8 46.9 3.9 70.6 69.0 1.6
4k 47.3 45.9 1.4 62.4 61.0 1.4
5k 429 < 31.6 - 58.4 56.7 1.7
6.3k 42 1 < 31.6 - 53.1 51.5 1.6
8k <316 <316 - 47 1 45.9 1.2
10k <316 <316 - 42.3 41.2 1.1
A 82.1 79.9 2.2 101.3 99.2 2.1
C 84.9 83.2 1.7 1021 100.1 2.0
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[E 9] - A%

HZAt TEHA
Z1t2=(Hz) 3. 4.30) (13. 2.13)
7H et oj7H gt xtol 7H et oj7H gt xtol
50 36.4 452 -8.8 < 51.6 < 51.6 -
63 40.7 525 -11.8 < 51.6 < 51.6 -
80 39.9 547 —14.8 < 51.6 < 51.6 -
100 41.2 50.6 -9.4 < 51.6 < 51.6 -
125 446 55.2  -10.6 < 51.6 < 51.6 -
160 45.4 54.8 -9.4 < 51.6 < 51.6 -
200 43.7 51.0 -7.3 < 51.6 < 51.6 -
250 48.0 53.1 -5.1 < 51.6 < 51.6 -
315 49.2 54.2 -5.0 < 51.6 < 51.6 -
400 54.4 57.3 -2.9 60.9 58.9 2.0
500 77.5 77.2 0.3 79.7 80.9 -1.2
630 87.9 86.2 1.7 93.4 91.3 2.1
800 80.3 78.1 2.2 85.1 84.3 0.8
1Kk 82.0 77.2 4.8 86.3 85.0 1.3
1.25k 76.9 76.5 0.4 82.9 82.3 0.6
1.6k 73.1 71.1 2.0 83.9 82.6 1.3
2k 67.1 63.1 4.0 71.8 72.3 -0.5
2.5k 61.5 60.1 1.4 70.5 71.1 -0.6
3.15k 57.2 55.2 2.0 62.1 60.7 1.4
4k 49.2 48.8 0.4 55.1 54.2 0.9
5Kk 42 4 44.0 -1.6 < 51.6 < 51.6 -
6.3k 385 < 31.6 - < 51.6 < 51.6 -
8k 316 <316 - < 51.6 < 51.6 -
10k 316 < 31.6 - < 51.6 < 51.6 -
A 90.0 88.2 1.8 95.4 93.9 1.5
C 91.8 91.7 0.1 97.1 96.3 0.8
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[E 9] - A%

S8 IR} b oN = EIPN

Futs(Hz) (13. 4.30) (13. 5.01)
7H e o|7H gt xtol 7H e o 7H et xtol
50 39.9 < 316 - 40.9 < 31.6 -
63 443 38.8 5.5 476 48.7 -1.1
80 45.7 41.9 3.8 455 42 .4 3.1
100 42.3 40.6 1.7 44.0 43.4 0.6
125 458 43.2 2.6 44 4 449 -0.5
160 46.3 43.7 2.6 45.3 44.5 0.8
200 47.8 40.9 6.9 452 50 -4.8
250 49.8 44.0 5.8 50.0 55.6 -5.6
315 50.6 48.8 1.8 53.0 57.5 -4.5
400 54.8 50.7 4.1 53.7 58.0 -4.3
500 77.2 72.6 4.6 69.2 68.1 1.1
630 84.9 81.4 3.5 81.8 83.0 -1.2
800 83.0 83.7 -0.7 81.6 79.3 2.3
1k 80.4 79.5 0.9 82.8 80.9 1.9
1.25k 78.4 75.9 2.5 79.9 74.9 5.0
1.6k 77.0 77.2 -0.2 67.8 66.5 1.3
2k 72.6 72.6 0.0 59.5 59.3 0.2
2.5k 68.1 66.9 1.2 53.0 55.2 2.2
3.15k 58.1 56.9 1.2 50.1 53.2 -3.1
4k 50.3 50.1 0.2 46.4 52.9 -6.5
5Kk 43.9 43.4 0.5 40.6 46.9 -6.3
6.3k 41.0 40.1 0.9 36.9 < 31.6 -
8k <316 <316 - 31.6 < 31.6 -
10k <316 <316 - 31.6 < 31.6 -
A 89.2 87.7 1.5 87.8 86.5 1.3
C 91.3 89.1 2.2 90.5 89.4 1.1
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[E 9] - A%

ZAA WNELIES

ZFut4=(Hz) (13. 1.31) (13. 2.12)
ey oot &tol Ny ol xtol
50 <516 <51.6 - 51.6 51.6 -
63 <516 <516 - 51.6 51.6 -
80 <516 <516 - 52.5 55.4 -2.9
100 <516 <51.6 - 51.6 51.6 -
125 <516 <516 - 51.6 51.6 -
160 525 < 51.6 - 51.6 51.6 -
200 <516 <516 - 51.6 51.6 -
250 <516 <516 - 51.6 51.6 -
315 <516 <51.6 - 51.6 51.6 -
400 <516 <516 - 51.6 51.6 -
500 56.1 53.9 2.2 60.4 56.8 3.6
630 64.8 63.3 1.5 74.8 71.5 3.3
800 91.5 911 0.4 88.7 89.1 -0.4
1k 87.2 87.1 0.1 87.2 85.7 1.5
1.25k 61.9 60.8 1.1 79.2 77.8 1.4
1.6k 74.6 71.7 2.9 70.3 69.2 1.1
2k 70.0 67.7 2.3 57.7 55.3 2.4
2.5k 65.6 59.1 6.5 61.2 60.5 0.7
3.15k 67.9 62.8 5.1 54.9 51.6 -
4k 64.4 59.0 5.4 51.6 51.6 -
5k 548 < 51.6 - 51.6 51.6 -
6.3k <516 <516 - 51.6 51.6 -
8k <516 <516 - 51.6 51.6 -
10k <516 <516 - 51.6 51.6 -
A 93.4 93.1 0.3 91.3 91.0 0.3
C 95.3 94.9 0.4 92.7 92.6 0.1
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[E 9] - A%

=H X}

Futg=(Hz) (13. 2.14)
=y of7H e xto|
50 < 51.6 < 51.6 -
63 < 51.6 < 51.6 -
80 < 51.6 <51.6 -
100 < 51.6 < 51.6 -
125 < 51.6 < 51.6 -
160 < 51.6 < 51.6 -
200 < 51.6 < 51.6 -
250 < 51.6 < 51.6 -
315 < 51.6 < 51.6 -
400 < 51.6 < 51.6 -
500 71.4 71.7 -0.3
630 76.0 75.5 0.5
800 79.6 79.4 0.2
1k 77.6 77.2 0.4
1.25k 70.8 69.8 1.0
1.6k 64.6 63.9 0.7
2k 63.8 63.7 0.1
2.5k 59.2 59.3 -0.1
3.15k < 51.6 < 51.6 -
4K < 51.6 < 51.6 -
5k < 51.6 < 51.6 -
6.3k < 51.6 < 51.6 -
8k < 51.6 < 51.6 -
10k < 51.6 < 51.6 -
A 83.5 83.2 0.3
C 87.3 86.8 0.5




£ F&ote PTO(EEHIEFA)7E A
A& FESHAY, FAEAE FE5h] A
gt olRXERAE XAola, HH%H% TEot=dole AREEIL QUTh
PTO 7F5A] A24F [® 1019} o] 79~92 dBo|gict. HiAAAE 715

o]
S BEAA BEFAE /A5 ) 0w S ago] WS

THEA|
Sl Eapsiel

dBA

SYIARHEZ) 2013.04.30 84.6
HEIXHHE) 2013.05.06 91.8
OIMACh| X7 S 2013.05.01 82.2
ERSRNICT)) 2013.05.01 78.6
ZARH(HY ) 2013.05.01 87.7

7h HEZAZA 7VEA Fua £4

Hrztet Bazte] PTOS AHgstel HEAA|S =
et Ayt (B 1 Ao 93] 3 gadEel 6~7 MPao|glil

ZA= 1 MPao|@let. HIEAGA] 7HsA] ASaES HEAPVE 91.8 dBA, =
= 84.6 dBAZ et

Huga] 7bsAl Fu B4 A [# 1119 2ok B9 500 Hz
gigolA 7b¢ e 77 dBE UeRdth Fa Fugl 500 He2 $4o=
250 Hz ~ 2 kHz 744 @Al |A90ck. HEpe] PTO FA252 7FE &
2 Fopg tiodo] 1 kHz A 945287 dBE UEth F8 Fu5e 1
kHzE 422 800 Hz ~ 3.15 kHz Atelol A WAl vyt

- 46 -



(£ 11] E93x, 9=z PTOEEZAA]) Fuk4d 2454F (dB)

Fat(Hz) =85 B
(13. 4.30) (13. 5.06)
50 47.5 47.8
63 50.6 50.7
80 55.7 48.2
100 62.3 54.0
125 65.3 56.2
160 66.5 60.1
200 67.5 63.9
250 68.9 63.6
315 70.3 72.1
400 75.2 77.9
500 77.0 74.0
630 76.5 73.8
800 74.5 79.7
1k 74.4 87.0
1.25k 74.3 84.3
1.6k 72.5 82.1
2k 69.7 82.2
2.5k 67.5 79.0
3.15k 65.3 78.4
4k 63.2 75.7
5k 60.5 70.7
6.3k 56.7 68.4
8k 53.1 62.8
10k 49.2 55.3
A 84.6 91.8
C 92.4 92.7

- 47 -



= (dBA)
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dBAZ e,
FUEA 7FsA Fube 54 A (& 12]9F 2ok
I 2o Fube g9 800 HzAow, Sd4ae
Lehtar

DA AE 71
80.1 dB= UpEhdth Fuiw SerpEe S00HzOlA 71 7
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[£ 12] a7PAAERE 2283 PTORERAD Fated S¢daE (dB)

=) DIFALCE2| R} ZEA}
(13. 5. 1) (13. 5. 1)

50 48.4 38.8
63 44 .2 43.6
80 46.9 46.1
100 53.5 50.5
125 53.2 50.4
160 54.6 54.8
200 56.5 58.8
250 59.8 58.7
315 59.8 61.5
400 62.3 63.6
500 65.9 67.5
630 69.0 68.1
800 80.1 68.4
1k 71.2 70.9
1.25k 69.2 68.7
1.6k 70.2 69.1
2k 68.8 69.1
2.5k 66.0 66.8
3.15k 62.3 64.3
4k 61.5 62.5
5k 58.7 58.1
6.3k 52.3 55.4
8k < 31.6 62.1
10k < 31.6 <316
A 82.2 78.6
C 85.2 84.7

- 50 -



&0

a0

40

30

- - #-- T 7FAI}E| XH{2013.05.01)

—e— =& AH2013.05.01)

A
-
L as il
:/Q—if
® o
h.‘h\ ;f:r'./
»
.x”"
" 28 8 8B EQH E

= m

L (=]

200

-y
—l

Frequency (Hz)

1=k

'|.k

3

(19 14y DA B 2AR PTOGAAA) Fuks 54,

- 51 -

Ak

P 4
o 1

]

.

L]

s

=£
un o

8k

10k



th MG FEA Fe 4

ZA2E PTOR wlARAE Faeicth did widg=e] AA IJd4+=
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[E 13] 24aF PTOEIQAFR]) Fukd S4<F (dB)

Fai2(H2) men
(13. 5. 1)

50 53.0
63 59.0
80 62.5
100 68.3
125 69.5
160 71.9
200 70.6
250 69.9
315 69.3
400 73.8
500 78.7
630 78.2
800 80.9
1k 78.2
1.25k 77.3
1.6k 76.7
2k 751
2.5k 73.9
3.15k 70.0
4k 68.4
5k 63.6
6.3k 61.5
8k 57.3
10k 53.0
A 87.7

C 94.7
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[E 15] 2% 244 @A) F5A Fu4d SU4E (dB)

FotHz) (15,3 41 (13, 2.90) 2
50 < 51.6 48.3 49.8
63 < 51.6 50.7 62.4
80 59.7 63.9 48.1

100 64.2 68.8 52.5
125 56.9 59.4 66.9
160 63.4 66.5 65.5
200 70.3 71.9 69.2
250 80.9 78.5 71.3
315 72.8 72.2 73.2
400 74.5 72.4 72.5
500 81.5 80.7 82.7
630 79.2 78.6 78.0
800 82.4 82.5 76.9
1k 81.8 82.1 79.7
1.25k 82.9 82.0 79.3
1.6k 83.2 82.7 80.5
2k 80.9 80.5 77.9
2.5k 78.8 78.8 75.7
3.15k 77.2 77.1 72.8
4k 74.9 75.0 70.5
5k 71.3 72.6 66.9
6.3k 68.9 69.1 63.4
8k < 51.6 64.6 58.5
10k < 51.6 60.4 53.8
A 91.6 91.2 89.0
C 95.1 95.5 93.5
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[& 18] AEEA] Fuped SH+FE (dB)

F o4 (Hz) &7 I(1§3§c_>75|_ 07%:")E7| B ?1?52 7104
50 < 31.6 < 51.6
63 < 31.6 < 51.6
80 40.9 < 51.6

100 46.5 < 51.6
125 45.4 < 51.6
160 50.2 < 51.6
200 51.4 < 51.6
250 53.0 < 51.6
315 53.4 < 51.6
400 53.9 < 51.6
500 55.6 < 51.6
630 57.3 < 51.6
800 62.8 < 51.6
1k 58.8 < 51.6
1.25k 58.6 < 51.6
1.6k 61.2 62.6
2k 56.5 75.3
2.5k 57.8 98.7
3.15k 80.0 96.4
4k 88.6 71.0
5k 61.3 67.6
6.3k 50.4 < 51.6
8k 54.0 < 51.6
10k 45.6 < 51.6
A 89.1 100.7
C 87.8 99.1
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< A2 A F714=71096 dB), HEAF B 23t

dB, 102 dB)o]%ith.

=i o =50l 7HESA
dBA
ANTAZT|UFI|(FEHA) 2013.02.13 83.8
ANRAM ST UFI|(FESER 2013.01.29 85.6
AXAZI|AZT (ML) 2013.01.31 95.6
MI|AZTIUFT[(MU) 2013.01.31 86.0
S71ET7IAMLY) 2013.02.12 85.6
SI7|15Z7IB(MU) 2013.02.12 85.6
0| 5AZ75%I7| 2013.02.12 86.8
AIZIAL H(H Z Xt 2013.02.12 96.4
AZIA B(=AR 2013.05.01 102.2
2013.01.31 84.9

M4 (AR
2013.05.01 88.4
L™ I|(FE=SZRH 2013.01.31 88.7
LHI|(MH) 2013.02.14 89.5
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Fas(H)  2ULEVA BUEIB 2UAS 239125,

(13.02.13) 13.01.29) (13.01 31 (13.01.31)
50 <516 <516 <516 <516
63 <516 <516 68.0 < 51.6
80 58.0 <516 53.9 <516
100 <516 59.5 55.1 <516
125 55.1 <516 65.7 57.7
160 67.4 <516 69.2 64.4
200 60.4 66.0 68.5 60.8
250 63.1 71.0 73.6 67.8
315 65.0 71.4 77.9 66.4
400 69.4 718 78.6 70.8
500 74.0 73.0 82.3 71.8
630 75.0 72.6 84.2 75.6
800 71.6 75.2 86.7 77.3
1K 71.3 75.0 86.1 74.8
1.25k 72.4 75.0 86.6 75.2
1.6k 72.8 75.7 87.0 75.0
2k 77.5 74.4 85.4 76.3
2.5k 72.6 75.0 84.7 75.2
3.15k 69.0 74.5 82.5 77.0
4K 68.0 73.2 81.5 74.2
5k 66.6 71.3 79.3 69.3
6.3k 65.7 69.5 78.2 66.9
8k 60.7 67.8 75.0 64.4
10k 56.2 63.8 71.4 63.2
A 83.8 85.6 95.6 86.0
c 88.3 91.6 99.2 88.0
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(& 21] 371537 a0 S45E (dB)

n5|% o= 0| =4

Faw) NN NN R
50 < 51.6 < 51.6 61.8
63 447 46.2 56.1
80 46.4 52.9 53.1
100 53.1 54.5 57.5
125 59.7 58.6 67.5
160 65.8 64.6 1.7
200 66.2 65.9 63.1
250 75.8 73.4 70.0
315 67.8 68.6 78.6
400 71.8 71.9 75.9
500 75.7 74.7 73.7
630 76.2 75.6 74.6
800 76.0 76.5 74.3
1k 75.8 75.3 76.0
1.25k 75.2 77.8 75.9
1.6k 75.7 75.4 74.8
2k 74.3 73.7 74.9
2.5k 721 71.9 74.5
3.15k 69.8 70.0 73.5
4k 67.8 68.1 71.8
5k 66.2 66.7 71.7
6.3k 64.2 65.4 71.5
8k 63.4 64.0 69.6
10k 64.2 63.2 66.8
A 85.6 85.6 86.8
C 89.8 89.2 971
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N Ol I A] T A ol ZI Al BB M7|A 714
F0b(Hz) (13. 2.12) (13. 5.01) (13. 1.31) (13. 5.01)
50 56.5 60.5 55.5 -
63 48.3 50.4 58.9 43.6
80 57.8 59.2 61.8 43.2
100 61.8 59.1 66.6 45.2
125 61.3 71.2 68.8 52.3
160 67.6 68.8 71.3 59.1
200 76.7 70.8 68.4 68.4
250 76.0 77.9 66.3 71.9
315 75.4 81.3 66.2 65.2
400 80.9 82.4 73.7 75.2
500 83.7 89.1 75.6 80.6
630 83.1 92.8 78.0 77.8
800 85.0 91.7 75.6 77.7
1k 89.0 94.9 74.8 78.2
1.25k 87.6 94.0 74.7 791
1.6k 87.9 93.5 711 80.0
2k 87.6 92.5 70.9 78.9
2.5k 85.3 90.4 69.9 75.9
3.15k 82.8 87.9 66.3 73.1
4k 80.0 84.9 64.3 69.7
5k 79.1 81.6 60.8 67.0
6.3k 75.6 78.1 58.6 63.7
8k 73.4 73.6 54.9 59.9
10k 69.9 68.4 < 51.6 56.2
A 96.4 102.2 84.9 88.4
C 97.9 103.0 93.8 90.4

- 69 -



T (dBA)

= ap s
[ =

100

o0

&0

30

--®- OUFIAl THA(2013.02.12)
—e— Q8 %Al THE(2013.05.01)
--&-- F7|A HH{2013.01.31)
T 7| Al T(2013.05.01)
o e
e
'y Cl
i
Aoy
*.\;‘* g
l»‘ M
\_“" f-;,
>

100
1
1e0

200

-
B e Y
= i
4 &

.-'.__
z’.'"-hf'f
- .
4 p
A g ®
> o

400

e m =5
n o -

Frequency (Hz)

O™ 200 $H37] Fut 5

- 70 -

1.5k

Al

"R -
= 2
(=]
= ]

315k

Ak

n"h
.

I‘ l--\.
A,
s
N i

2k

10k



[ 23] ¥H7] FaedE SU45F (dB)

Fa4(Hz) (1%:7‘_117.|3A (1%;.5_27.2 |
50 < 51.6 <16
63 66.5 <516
80 < 51.6 <516

100 507 —
125 621 e
160 73.4 71
200 74.2 g
250 67.9 25 8
315 4.6 .
400 75.0 o
500 75.6 25 0
630 76.2 17
800 76.9 57
Tk 78.4 81 7
1.25k - oo
1.6k 80.6 S
2k 78.6 6.8
2.5k 76.9 6.6
3.15k 273 —
4k 75.1 20 1
5k 72.7 67 3
6.3k 71.6 P
8k 69.0 58 6
10k 65.4 s
A 88.7 59 5
c 95.8 95 1
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25] s8] TG XEHA| Fappd SU+E (dB)

N

SHME|A SHML|B
= a4 (Hz) (13. 2.13) (13. 2.13)

DEHA BETA O] DEHA| BEMA O]

50 < 51.6 < 51.6 - < 51.6 < 51.6 -

63 < 51.6 < 51.6 - 56.3 < 51.6 -

80 < 51.6 < 51.6 - 58.7 < 51.6 =
100 64.6 59.3 5.3 61.4 55.4 6.0
125 73.6 64.1 9.5 69.2 59.1 10.1
160 77.2 70.0 7.2 80.8 61.5 19.3
200 71.0 66.8 4.2 75.1 65.9 9.2
250 75.8 71.8 4.0 80.6 67.8 12.8
315 80.2 72.1 8.1 91.0 66.9 241
400 81.8 78.3 3.5 85.8 68.8 17.0
500 82.3 80.4 1.9 92.3 78.1 14.2
630 83.4 79.6 3.8 99.6 78.7 20.9
800 83.9 78.5 5.4 94.7 73.2 21.5
1k 86.2 79.6 6.6 93.1 711 22.0
1.25k 86.6 80.9 5.7 96.2 77.5 18.7
1.6k 88.3 83.7 4.6 1021 76.0 26.1
2k 92.5 86.5 6.0 99.9 72.8 27 1
2.5k 93.0 85.8 7.2 100.8 73.1 27.7
3.15k 92.2 84.6 7.6 95.8 70.4 25.4
4k 90.5 82.7 7.8 93.1 69.9 23.2
5k 88.6 81.4 7.2 92.7 69.2 23.5
6.3k 83.9 76.8 7.1 90.8 68.8 22.0
8k 81.5 75.1 6.4 89.8 64.6 25.2
10k 77.9 72.0 5.9 85.6 62.2 23.4
A 100.1 93.8 6.3 108.4 85.7 22.7
C 100.6 94.6 6.0 108.5 88.9 19.6
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£

26] s9ED7] 1EHAe} AA FAA Farpd SUd+E (dB)

SoMLT|A
ZTH4(Hz) (13. 2.13)

RETIN Rl A| ol

50 < 51.6 < 51.6 -

63 < 516 < 51.6 -

80 < 51.6 < 51.6 -
100 64.6 57.4 -7.2
125 73.6 66.9 -6.7
160 77.2 91.2 14.0
200 71.0 80.1 9.1
250 75.8 80.2 4.4
315 80.2 95.0 14.8
400 81.8 87.9 6.1
500 82.3 90.8 8.5
630 83.4 90.3 6.9
800 83.9 92.8 8.9
1k 86.2 94.9 8.7
1.25k 86.6 95.2 8.6
1.6k 88.3 94.0 5.7
2k 92.5 96.0 3.5
2.5k 93.0 101.3 8.3
3.15k 92.2 99.7 7.5
4k 90.5 95.9 5.4
5k 88.6 94.8 6.2
6.3k 83.9 94.8 10.9
8k 81.5 92.2 10.7
10k 77.9 88.2 10.3
A 100.1 107.6 7.5
C 100.6 109.1 8.5
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Wb AAE

ALES AA AYdeEor 2EA Fria S42%= [# 27]9 2
BTA BS 22452 106.6 dBAR UEHTh 7MY 2 dB Fu4 o
400 Hz dffez 99.3 dB2 uetyrh Fubg sjd2 HE ool

328 104.7 dBAR UYL 7FF =& dB Fui4 o
97.4 dB= YetEth, Fube afigl2 RE tiofA

ANE ZEA HolFoss 1.6 kHz ~ 5 kHz 2 200Hz, 400Hz, 800

= |5 uHE 500 Hz ~ 4 kHz 9oz fha=gict
AANEA BEA] 225458 106.6 dBAR UEGTE 33 AA] 84.3 dBAR
et 2EA] 200 Hz, 400 Hz, 800 Hz tholA tf2 Fup4-Hrh

o O
ANE B BEA] 28422 104.7 dBAZ e u}. Z3]HA] 83 dBAR
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[£ 27] AdE 2EA FIHA Fued S84E (dB)

H el EA HelEB
7= m4=(Hz) (13. 1.31) (13. 1.31)

DEHA S3[TA ol DEHA SETA xtol

50 < 51.6 < 51.6 - < 51.6 < 51.6 -
63 < 51.6 < 51.6 - 55.1 < 51.6 -
80 < 51.6 < 51.6 - 56.6 < 51.6 -
100 66.1 < 51.6 - 55.0 < 51.6 -
125 67.0 < 51.6 - 61.5 55.1 6.4
160 72.8 60.6 12.2 68.2 58.0 10.2
200 89.8 63.8 26.0 90.0 62.8 27.2
250 79.8 65.3 14.5 78.7 63.1 15.6
315 80.2 63.7 16.5 76.2 63.0 13.2
400 99.3 68.1 31.2 94.9 67.1 27.8
500 88.3 69.3 19.0 85.4 65.8 19.6
630 87.5 70.0 17.5 93.3 67.5 25.8
800 96.0 71.2 24.8 90.0 67.5 22.5
1k 90.2 71.5 18.7 87.2 64.6 22.6
1.25k 91.8 73.3 18.5 89.7 64.8 24.9
1.6k 94.3 72.7 21.6 94.3 69.6 24.7
2k 96.7 79.3 17.4 94.7 73.1 21.6
2.5k 96.5 76.5 20.0 94.7 72.7 22.0
3.15k 96.6 71.4 25.2 97.4 75.2 22.2
4k 98.9 70.2 28.7 93.9 73.2 20.7
5k 93.2 68.0 25.2 92.5 74.0 18.5
6.3k 90.4 65.2 25.2 91.2 73.6 17.6
8k 89.6 61.6 28.0 88.2 69.1 191
10k 84.4 58.3 26.1 83.2 66.9 16.3
A 106.6 84.3 22.3 104.7 83.0 21.7
C 108.1 86.1 22.0 106.1 84.7 21.4
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[& 28] 37 Fo+E S¥+E (dB)

FuH2) &I (13 213)
50 <516 <516
63 <516 < 51.6
80 <516 <516

100 <516 68.0
125 <516 65.6
160 66.7 70.1
200 76.1 74.9
250 73.7 77.7
315 72.9 79.4
400 79.8 82.2
500 75.1 83.0
630 73.6 83.8
800 71.2 81.8
1k 72.5 85.0
1,25k 77.6 89.3
1.6k 80.5 95.1
ok 74.8 89.5
2 5k 72.3 88.4

3.15k 71.9 86.1
4K 72.1 83.8
5k 75.8 81.4

6.3k 71.6 79.7
8k 69.5 80.2
10k 67.4 75.9
A 87.7 99.0
c 92.6 99.5
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LEHAL HEA Aol LEHAL HEA xfol
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Z2EA| ZHAA| ol
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160 < 51.6 56.7 -
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1.6k 77.8 80.9 3.1
2k 84.4 86.4 2.0
2 5k 76.1 80.0 3.9
3.15k 76.5 79.8 3.3
4K 78.0 79.5 1.5
5k 79.9 81.9 2.0
6.3k 71.5 74.7 3.2
8k 73.0 73.1 0.1
10k 67.5 69.9 2.4
A 88.2 90.6 2.4
C 87.5 90.2 2.7
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ABSTRACT

Characteristics of Sound Pressure Level and 1/3 Octave Band

Frequency of the Fire Trucks, Equipments and Facilities

Sung, Jun Ho

Major in Industrial Hygiene Engineering
Dept. of Mechanical Systems Engineering
The Graduate School

Hansung University

Noise at each 1/3 octave band frequency was measured for noise sources
operated in the fire cars and equipments and facilities used by firefighters from 21
January to 15 February and from 29 April to 6 May 2013 using the Sound Level
Meter built in 1/3 Octave Band Frequency Analyzer (Model: 2260 Observer).

Sound pressure levels (SPLs) of both electric motor sirens and electric air
sirens ranged from 85 to 90 dB. SPLs were measured at 80~88 dB during the
PTO(Power Take—off) units operation and 90 dB during the electric generator
operation. Noise reduction levels showed a little bit wide range from 0 to 17 dB
by closing the widows of the fire cars.

Apparent peaks were appeared at 800 Hz and 1600 Hz in the frequency
analysis of the electric motor siren sound. The electric air siren sound showed high
SPL for wide range of frequencies between 630 Hz and 1600 Hz. Electric generator
also showed a wide frequency range from 500 to 2000 Hz.

A number of high noise equipments such as cutter, chain saw, jack hammer
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and drill are used by fire fighters. In general, these equipments generate high noise
greater than 100 dB while using in the field. Sound levels from the engine of these
equipments range from 90 dB to 105 while idling and accelerating,

Two types of rescue whistles are used. One is for fire fighters and the other
for SCBA. Both whistles” SPLs were 90~100 dB but exposure chances are rare and
durations are generally short. Frequency range of the most equipments was
500~2500 Hz. While working with these equipments, the frequency range shifted

up to higher region.

[(Keywords] fire vehicles, fire equipments, noise, octave band frequency, noise

monitor, firefighter,
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