6 ( )
5 (jet aircraft) (light propeller
aircraft) (Medium propeller aircraft)
(heavy propeller aircraft) (helicopter)
25-40
94 24
24 19
22 5
500,
1000, 2000, 3000, 4000, 6000 8000
30
L
( 4.1 4.2)

5 2000



6000
3000, 4000, 6000 8000
3000
4000
6000 '
8000
( 41)
( a ) 500 8000
1000 6000
( )
1000
3000 ( a ) (42
5
6000



500

1000

2000

3000

4000

6000

8000

(

-0BHL)

Al2.83a Al5.83a

+3.39 +4.58
AL1.50a AL7.08b
+2.67 +4.40
Al1.83a AL8.13b
+2.78 +6.05
ALl67a AL9.38e
+3.30 +6.31
AL2.508 Al8.96e
+5.04 +7.22
Al2.17a A0.21b
+3.39 + 8.66
AL1.00a Al9.17a
+4.98 +7.32
@h .
ab, be,...
abc, bed,...
ABC..)
AB, BC,..

AL3.758

+4.48

AL5.63b

+4.25

AL5.21a

+4.29

AL5.00a

+5.52

ALT.08de

+9.32

a21 ,04b

+ 13.19

AL8.33a

+ 13.57

(P < 005)

:0BHL)

Ml44Ta  Al4.093
+4.05 +5.26
715.00 AL5.91b
+5.00 +5.03

AT7d
+5.42 +7.15
Al2.630  Al3.18%
+4.52 +6.08
M1 Pasg
+4.36 +7.70
BI8.16ar  AL9.0%b
+9.46 +12.88
Bl8.42a  Alb.lda
+1395 t 1195

(p < 0.05)

34

Al4.00a

+4.18

AL5.00b

+3.54

AL4.00d

+5.48

AL6.00t

+6.52

AL8.00t

+ 12.55

A0.008

+6.12

AL2.00a

+ 7.58



4.2

500

1000

2000

30

4 0

60

80

( dBHY

Al2.67a

+3.88

Al1.83a

+3.07

AL3.20a

+3.37

AL2.00a

+3.37

Al1.83a

+3.34

Al1.50a

+3.26

AL0.50a

+5.47

ab, be,...

ND

3000

AL5.00a

+4.17

AL4.7%

+3.75

AL5.21a

+4.29

AL5.63a

+3.70

Al7.80a

+5.69

AL8.T5d

+7.41

AL5.63a

+5.95

(&b, C,.)

(AB,C..)

(

Al4.38a

+3.40

Al4.17a

+4.08

Al3.13a

+3.85

Al5.83a

+8.93

Al6.25a

+11.16

B2.92h

+ 17.99

Al5.21a

+ 12.02

o < 0.05)

T 40™ 6C 3>6C'

dBHL)

Al4.21a

+3.82

Al3.42a

+3.75

A2.37a

+3.86

AL5.79a

+9.17

AL6.84a

+ 13.25

AL8.42%

+ 10.28

AL3.953

+ 10.35

o < 005)

4.)

(19.38

Al4.32a

+4.44

Al4.32a

+4.17

Al4d.77a

+4.75

AL5.68a

+5.83

AL6.5%

+8.78

R2.21h

+ 16.38

1.27a

+ 12.98

35

Al4.00a

+2.24

Al4.00a

+4.18

AL3.00a

+7.58

Al4.00a

+2.24

A3.00a

+9.08

A0.00a

+3.54

AL9.00a

+ 13.42



36

4000

(18.96 )
(11.32 ) ( )
(17.08
) (14.55 )
(18.00 ) ( ahc a, c)
( 42)
( )
( 41)
( C)
( 0)
(
a) ( 42)
(
)
( a)
2.
125-8000
500-2000
500.

1000, 2000, 3000, 4000, 6000 8000
( 1 42



6000
8000
4000
500 2000
( 4.1)
( A
6000 8000 (1818 1842
( B)
( A
6000 (22.92
( B)
6000
o
25
1

37

6000
6000

500-8000

43)



43
() ()
30 100.0 0 0.0
64 68.1 30 319
X = 1195 p-Value < 0.05
5 (
4.4) 500-8000
417, 208, 263, 364
40.0
29.2 15.8
( 8.3 5.3 )
( 4.2 0 )
( 16.6)
20.0 20.0
18.2
9.1

500-8000



4.4

()
14

10

24

11

27-40

(%) () (%)

58.3 19 79.2
29.2 0 0
8.3 1 4.2
4.2 4 16.6
41.7 5 20.8
100.0 24 100.0
3

6-15

39

500-8000

() (%) () (%) () (%)

14 73.7 14 63.6 3 60.0
3 15.8 2 9.1 0 0
2 105 4 18.2 1 20.0
0 0 2 9.1 1 20.0
5 26.3 8 36.4 2 40.0
19 100 22 100 5 100

4549

U 45)
500-8000 10
( 44)
6000
1



10

4%

)

27

27

28

30

30

32

33

35

35

40

10

13

12

13

15

)
(

8000

4000
6000

2000
3000

2000
3000
4000
6000

2000
3000

6000
8000

6000
8000

4000
6000
8000

) (dBHL)

30

35
30

30
35

30
30
35
45

30

35

30
35

35
30

30
35
30

(

8000

6000

6000
8000

) (dBHL)

30

30

40
30

24

earplug

earplug

earplug

earplug

earplug 1

earplug,

earplug, earmuff

earplug, earmuff

earplug, earmuff

1

earplug, earmuff
earplug+
earmuff 1 1

1



20.8

45)

4.6

)

35

35

37

38

40

12

)
16

16

17

16

16

(

) (dBHL)
6000 30
4000 30
6000 30
8000 35
3000 30
6000 35
6000 55
8000 50
4000 50
6000 55
8000 60

(

3000
4000
6000
8000

4000
6000

8000

6000
8000

)

(dBHL)

50
60
80
55

30
35

35

75
35

24

41

24

4000
8000

earplug

earplug

earplug



42

13

19
47) Lo 5 26.3
( 4.4) 3
2
1000 1 @) 3000 1 @) 4000
1) 6000 o) 8000 3 (3)
25-40 5-19
41
)
) ( ) (dBHL) ( ) (dBHL)
1 25 5 1000 30
2 26 6 6000 40 - earplug,
8000 55
3 26 7 6000 40 : earplug
8000 55
4 38 19 - - 3000 50
4000 70
6000 50
8000 50
5 40 15 - - 6000 30 earplug 1

19



14
g 2
( 4.4)
2000
3000 2 @) 4000
6 () 8000
5-19
15
49)
40.0
14000 2 (3 )

4.4)

36.4

500-8000

25 40

48)

6000

15



48

25

26

27

27

30

31

31

35

)

19

(

4000
6000

6000

2000
3000
4000

4000

6000
8000

)

(dBHL)

30
35

30

40
30
30

30

70
65

(

6000

3000
4000
6000

8000

4000

6000

6000

8000

)

(dBHL)

30

30
35
60
45

35

30

75
60

earplug+ earmuff

earmuff

earplug, earmuff

earmuff

earplug, earmuff 1

earplug, 1

earplug,

earmuff



4,

500-8000

66.7

9

()

25

40

70.0

()

() (dBHL) ( ) (dBHL)
5 4000 30
15 4000 40 4000 35
5
500-2000
ANSI-1969 6
(
6000
8000 40.0

45

earplug learmuff

1

earplug,

earplug+earmuff

23)

125-8000

4.10)

454,



46

4000
100.0
4.10
2
() | 1
() () () () ()
500 o0 0 0 o0 0 0 0 0
1000 o 0 0 0 120 0 0 0 0
2000 o 0 0 0 o 0 1 100 0 90
3000 2 182 0 1L 0 0 0 0 0 0
4000 A N 0 1200 2 200 3 1000
6000 5 454 6861 1 200 7T 700 0 0
8000 300213 3 B3 2 40 0 0 0 0
1000 9 1000 5 1000 10 1000 3 1000
L
25-40
3
25-30, 31-35 3540 ( 4.11) 25-40
3 36-40

(21.25,20.36  32.50 )



(17.02

36-40

(
25-40

(1759

4,11

25-30

31-35

36-40

)

16.16

1.12)

412

(dBHL)

A.36a

+3.88

Al0.21a

+4.03

AL0.47a

+4.43

ND

25-30

25

ALT.02d

+6.30

AL7.59%

+5.49

AL6.96b

+6.41

31-35

(dBHL)

A33% Al443k

+4.77 +7.44

816.16c  AL3.04b

+ 10.53 +4.59

c21.25b B0.36h

+ 12.22 + 12.75

(a.b.c,.)

(32.50

4

)

500-8000

500-8000

AL4.6T

+7.22

AL6.07e

+6.02

B2.50c

+23.60

+ <005)

(ABC..)
v <0.05)

al5.16c

+5.31

ND

AL6.67b

+7.24



4.12

10

19
1

4
30

25-30
31-35
36-40

14

14

19

11

13

4/\



25-40

36-40
2
25-4(
4 05, 610, 11-15 1620 ( 4.13)
16-20
1115, 610 05
11-15
6-10
05, 610 1115
(1434, 1854 1893 )
16-20
(3250 )
500-8000
25 ( 4.14)
412
25-4(
16-20

' 6-10 11-15



413

0-5

6-10

11-15

16-20

(dBHL) !

A.36a Ald34a  A2.92a

02 HES  ASTTh
YT
(@n,C,.)
ah, be,..
(ABC...)
AB, BC,..

ND

(dBHL)

Al4.88a

+5.35

Al4 444

+8.25

Al2.80a

+4.41

B0.36a

+ 12.75

(P < 005)

(P < 0.05)

500-8000
Al3.53a AL5.16a
BL7.50kc ALG.T7dx
*B15.18h AL6.25h
(32.50¢ "



414

18

0-5
6-10
11-15
16-20

5
3
30

14

14

19

11

13



i

2

(66.03

52

7.00-16.00 .
7.00-12.00 . 13.00-16.00 . 8
8
(Background  noise : L90)
8
()
(78.50 ()
( B0
(65.80 ()
A
() ( C)
(60.30, 57.93  57.20 ()
3
B)
(5440 ()



(113.90 ()
(112.83, 110.40, 110.30, 100.10 () )
4,15
()
Leq Lmax 190
BB0.37 AL10.40 A57.93
(182.53 AL12.83 AB7.20
78.50 AL10.30 §0.30
°85.30 AL13.90 ¢66.03
205.80 AL00.10 A4.40
(ABC..)
(» <0.05)
2. AB, BC.... 2



o4

2.
5
A310, T-41 , G-222, C-130H UH-1H
2.1
0, 45 90
10
(Weighting network) A
(Normal ground speed idle) (Run-up)
2.1.1
5 (A310)
(T-41 ) (G-222)
(C-130H) (UH-1H)
(Leq)
0, 45 90 ( 4.16)
C-130H
11282 1 ()

A310 (99.57 ()



55

G-222 (98.41 () UH-1H (86.27 ()

T-41D
8207 ()
(A310)
(C-130H) 45 (10500 11503 () )
0 (10050  109.73 () )90 (9320
9320 () )
(6-222) (UH-1H) 45
90 0 590
(6-222) 45 (99.30 ()
90 (98.70 () (UH-1H)
90 (8843 () 5 (8743
() (T-41 )
0 (8440 ()

45 (8237 () 0 (1943 ()

(C-130H)
(C-130H)
(A310) (6-222)
45 (UH-1H)
90 (T41 )



4,16
speed idle)

(A310)
(T-41D)

(6-222)

(C-130H)

(UH-H)

10

114.63-115.43

90

(C-130H)

(Leq)
() 10
0 45 90
¢100.50b D105.00e 93.20a
84.40c 82.37h V9.43a
B7.23a ¢99.30b 8.70b
°109.73a E115.03b ¢93.20a
£82.93a B7.43h B8.43h
(,bC.)
(» < 0.05)
(A B.C,.)
(» < 0.05)
1
(Lmin)
4,17 14.18)
(C-130H) (A310)
104.70-105.53 ()
109.33-110.20 113.43-114.06

(Normal ground

99.57

82.07

+2.28

98.41

+1.03

[112.82

+2.56

86.27

+2.78

(Lmax)

45

90
0



0 99.57-101.40 ()
92.60-93.60 ()
(6-222)

96.60-98.07  82.50-83.53 ()
(6-222) 45
() (UH-1H)
90 (88.30-83.83 ()
(T-41 )
(83.63-85.17 () 4590
78.80-80.20 () )
(C-130H) (112.80-113.23
(A310)
98.96-100.18  97.79-99.20 ()
(T-41 )
() (UH-1H)

(A310)
90

(UH-1H)
45 90

(98.63-100.03

0
(81.77-83.07
()
(6-222)
81.40-82.81

85.93-86.82 ()



4.17 (Lmax)
speed idle)
( ()
0 45
¢101.40b DL05.53e
(A310) 151 10.35
a8h.17° A3.07h
(T-41 ) £0.21 +0.90
B8.07a ¢100.03b
(G-222) £0.40 £0.38
°110.20a 15.43h
(C-130H) + 140 +0.85
A3.53a B88.10h
(UH-1H) +2.59 + 115
L
(b < 0.05)
2. (ABC,.)
(p < 0.05)

58

(Normal ground

10
10
90
¢93.60a 00.18
+0.53 +5.31
A0.20a ==
+1.04 +2.21
°99.50h ¢99.20
+0.66 +0.98
E114.06a D113.23
+0.66 +2.51
B8.83b 186.82
+0.51 +2.87



4.18 (Lmin)
speed idle)
( ()
0 45
c99.57b D104.70¢
(A310) £2.00 £0.17
A83.63b 1770
(T-41 ) £0.15 £0.90
B6.60a c98.63b
(G-222) £0.87 +0.25
°109.33a EL14.63h
(C-130H) £ 128 +0.84
A2.50a B7.00b
(UH-IH) £1.00 1115
1 @ ,
(P < 0.05)
2 (ABC..)
(p < 0.05)

10

90
92.60a
0.34

Ar8.80a
+ 134
°98.13b
+0.70
F113.43b
+0.68

B88.30b
+ 115

10

59

(Normal ground

°98.96
+5.36
ag1 .40
+2.26
°97.79
+1.08
°112.80
+2.84

185.93
12.80



2.1.2

4
(6-222)
(UH-1H)
0, 45 90
(C-130H)
(6-222)
(UH-1H) 0
(T41 )
45
(116.27 ()
(6-222)
107.76 105.84 ()
(UH-1H)
45
(C-130H) (G-222)
0
(6-222)
(11030 11953 () )
90
(T-41D)

()

(T-41D)
(C-130H)
(Leq)
( 4.19)
(T-41 )
(C-130H)
(6-222)
(C-130H)
(T-41 )
(95.88 ()
(UH-1H)
(C-130H) 45
(UH-1H)
(96.97 ()
0 (10930



45
90

4,19

(T-41D)
(6-222)
(C-130H)

(UHLH)

61

(C-130H)
(G-222) (UH-LH)
(T-41 ) (T-41 )
0
(C-130H)
(UH-1H)
(Leq) (Run-Up)
10
(- () 10
0 45 90
(109.30e BL04.97b BL03.27a B105.84
£0.44 £0.71 £0.36 2,73
BL04.03a ¢110.30b c108.93% BL07.76
13,52 12,56 + 1.4 +3.66
¢c112.07a c119.53p °117.200 Cl16.27
+1.54 £ 117 t 157 £3.50
A427a A6.400 A6.97b A)5.88
+0.60 £ 106 £0.26 138
@hc,.)
(p < 0.05)
ab, be,... 2
(ABC,..)
(p < 0.05)
1

(A310)



(Lmin)

90 10
(C-130H)

(C-130H)
118.90-120.13 () 90
()

5 (108.43-113.13

90 (107.57-110.73 L2

62

(Lmax)

0, 45
4.20 14.21)
590

117.03-117.73
(6-222)
()

(102.43-106.17 ()

(UH-1H)
900 (96-27-98.03 () (T-41 )
0 (108.47-109.90 ()
(C-130H)
115.86-116.79 ()
(G-222) (T-41 )
(UH-IH) 106.14-110.02,
105.10-106.56  94.94-97.10 ()
(C-130H)
(C-130H) (6-222)
45 (UH-IH)
90 (T-41 ) 0



4.20

(T-41 )
(6-222)
(C-130H)

(UH-IH)

0
C109.90°
+0.70
BL06.17a
+3.09

c112.50a
+ 156

A5.93a
+0.20

63

(Run-up)
10
() 10
45 90
BL05.67h BL04.10a BL06.56
+0.76 £0.76 +2.68
c113.13b 10.77b C110.02
+133 £0.91 43,5
°120.13b °117.73b D116.79
+ 1,04 + 170 +3.61
A8.03b A8.03a A7.10
+188 +0.35 +1.70
@ ic.)
(P < 0.05)
ABC.)
(P< 0.05)
1



4.21 (Lmin) (Run-up)
10
( () 10
0 45 90
C108.47¢ BL04.17b BL02.67a b105.10
(T41 ) +0.30 +0.60 +0.55 +2.64
B102.43a c108.43b 07.57 BL06.14
(G-222) +3.96 +2.67 +1.44 +3.76
C111.63* D118.90b D117.03b °115.86
(C-130H) + 161 115 * 162 3561
A3.40a A5.17d A6.27b a94.94
(UH-1H) £0.95 + 140 £0.50 + 153
1 (@b C..)
' (p < 005
2. ab, be,... 2
3 (4 B,C..)
(p < 0.05)
4, 1
5. (A310)
2.2 (Lp)
10 315, 63,

125, 250, 500, 1000, 2000, 4000, 8000 16000



(

4.21)

250, 500, 1000, 2000, 4000, 8000
315

125

(C-130H)

250

91.36

4000

125

2000

(A310)

221

63

(9743

(TH4L)

)

125

(98.00

16000

500

96.30

63
(A310)
97 57

(UH-LH)

65

(C-130H)
(T41 )
(UH-1H)
(A310)
(112,03 )
(G-222)
)
63 125 (93.07
(UH-H)
(867 8767 )
)
(C-130H)
(6-222)

(T-41 )



4.22 (Lp)
(Normal ground speed idle)

( )
)
(A310) (T-41D) (6-222) (C-130H) (UH-IH)
A81.00b °80.73b A0.27¢c A3.07d BX78.07
315 +0.44 +0.85 +0.21 +0.06 +2.25
B3.90a e93.07¢c "91.50° E107.73d B7.67b
63 +0.82 +0.55 +0.36 +0.87 £2.42
°03.83Ix B1.36a (96.30c °106.90d £88.67°
125 £2.62 £2.21 +1.64 £0.66 £2.93
°92.73¢C (80.00a €97.43d F110.00e °83.43b
250 £0.76 £1.35 237 £0.56 £0.90
(39.00¢ cd’9.63# BR4.57d G111.03° (82.47h
500 +062 £0.51 +1.60 +0.65 +2.42
°94.80d 78.23a a®2.00c D106.83¢e °81.77b
1000 +0.26 £0.47 £3.03 £0.12 + 153
B757d 7269 88.77° clo413 57833
2000 + 120 +0.45 £0.21 +0.12 +0.68
£8.00d B2.77a a39.73c B102.93a B7.80b
4000 +0.82 £0.61 £2.02 £0.06 £0.50
@4.60c Br2.80a "91.77° FGL10.47d | =
8000 + 111 + 140 +2.11 +0.06 +2.40
(87.20c 55.80a a89.17¢c ¢103.90d A4.37h
16000 +181 +043 +3.23 +0.01 +051
1 @b
(P < 0.05)
2. ab, be,... 2
3 (A BC,.)
| (P < 0.05)
4, AB, BC.,... 2



2.2.2

(
4.22) 1 63, 125, 250, 500, 1000, 2000, 4000, 8000 16000
! (C-130H)
315 (6-222)
T-41D
125 (111.17
) 5-222
500 (109.73 ) C-130H
250 63 (116.83
116.53 ) UH-1H
250, 125, 315, 63 500
(103.37, 102.80, 102.20, 101.47 ~ 100.20 )

(C-130H)



423

315

63

125

250

500

1000

2000

4000

8000

16000

(T-41D)
*76.903
+1.61

°96.23a
+1.18

F111.173
$0.21

[B7.83a
+0.93

°96.50a
+0.26

[8.33a
+0.30

[9.23
+0.30

c94.40b

o
B0.17b
+ 160

B8.630
£0.30

78.64a
+8.22

ab, be,...

AB, BC...

(G-222)
"104.3
+4.59

CDEL06.60e
+2.15

BXCELO4.97h
+0.74

DEL08.03h
+2.56

E109.73¢
+2.56

ABTEL04.33h
+3.64

ABC102.27h
+ 367

A100.87c
£2.17

ABTN03.57°
+2.96

A9.17e
+2.08

92.15b
+3.33

(@bec,.)

(ABC,.)

(A310)

(C-130H)
AT.4Th
+2.26

D116.53d
+3.59

c111.27h
+3.46

°116.83¢
+3.04

(116.13e
215

C110.50e
+2.55

BC108.73¢
+121

BC107.03d
+ 169

¢110.57d
+0.61

B104.93d
+0.36

105.70°
5.09

(P < 0.05)
2

68

(Run-up)

(UH-1H)
¢102.20t
+0.20
c101.47b
+0.61

¢102.80b
+2.46

¢103.37h
+4.05

¢100.200
+ 182

B6.30a
+0.95

B4.17a
+2.57

£85.47a
+ 115

£85.80a
+0.52

A4.30a
+0.76

81.40a
4,59

(< 0.05)
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