Ok

O

A A

0jo

5 o

&AA' - Ay’ - 2z

2]

*k

AQRAENSG BHFAT - AAGIT AADAN 2D F YR

%

A8 sta $4-883E 2§74

(2000. 7. 14. "4/ 2000. 8. 16. =)

Prediction of the Noise Levels for a Plant
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Abstract : The level of noise produced by machinery and its arrangement insides a factory is indicated to be a
maximum of 96.1 dB(A). The maximum level of noise from a commoner's house outside the factory is shown to
be 62.9 dB(A), which exceeds 60 dB(A), the permitted limit of noise level in a time period of day. This study has
predicted the level of noise reduction according to a step by step prevention plan by considering the characteristics
of the causes of noise, the permitted limit of noise levels, problems and economical efficiency attendant upon the
noise prevention measures. Establishing target levels of noise each of the three steps of the noise prevention plan.
The predicted level of noise at the place of a commoner's house in accordance with the first step is 56.0 - 59.0
dB(A), and can satisfy the permitted limit of noise in a time period of the day. In taking prevention measures for
the second step, the noise level is 50.7 - 53.6 dB(A) which is less than 55 dB(A) in a time period of the evening,
the permitted limit of noise in a time period of night., and it can meet 47.4 - 50.3 dB(A) in the third step.
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Fig. 1. Lay-Out of plant area
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ZHE 12 - 15m 2ol & 3, W& FAi2ed Table 1. Sound levels at measurement points
o e g =3, 3% FHA G A 2] Source| SL | Co-ordinates Remarks
7

zHe 2gor AF A M FHAHE A NO |@BA) X1 Y L Z
BolglEES e Ao g sty = | o 7 79.6 | 4.6|12.5 | 1.5| Shipment place
PR ‘r]-‘?-_]_' Z 3} ‘ﬁ‘l’]l\f 63Hz - SkHz7}HA| 24 80.9 | 5.5|10.7 | 1.5| Pulverization

A
=R AL A= &3 2o 80.1 | 49| 8.3 | 1.5| Bag-filter fan
754 | 5.3| 82 | 7.5| Bag-filter

83.5 | 92| 7.9 | 1.5| 150T chain conveyer

o |l~lwn|[&]r—

- A4S A(NA-29E, RION)
3 ) E)(CP-11, RION) 11 | 82.4 [109( 8.5 | 1.5( 50T chain conveyer
2 ,

12 | 812 | 6.9|10.8 | 1.5| 1000T chain conveyer

3.2, q i%@ 13 | 81.6 | 6.9} 9.2 | 1.5]| 1000T chain conveyer

@ 31_;}_ ‘*H‘r"“ ,\1 N }\g 5] Z}& f—iﬂ] = ul 15 | 84.6 | 109} 8.5 | 1.5| 50T chain conveyer
_'_;q 7474] pel Q]'r‘oﬂ _'4 ]5“ 9= o] 7}_;(] 7§°ﬂ k],] 16 | 80.8 {10.5| 84 | 1.5| 50T chain conveyer
VNELALEE Hge =A3) 17 1794 ) 10] 85 | 1.5| Motor for 50T chain conveyer

@ _—g_;g__\?_ﬂ 1;_1 ?17}11@,% 7‘/}4 o7 %_,\_‘ uh 18 | 77.8 | 9.4| 7.9 |16.8| Bagfilter for 150T silo
g X&, 48 A }ake Y3, aEn olg 7= 19 | 74.6 | 8.8| 8.2 | 16.8| Silo#8 chute
oz st YATHE 10m X 10m¢] & GRID 20 | 834 | 6.6] 9.5 | 14.5) Bucket elevator for 1000T silo
Zl,y_j‘(GRng]; S 16X 16)0.8 0] z+ FERIE=X-)| 21 | 86.0 | 6.6| 9.6 |14.5 Bucket elevator for 1000T silo
A= QAo e FEE AR} 22 | 761 | 62| 8.5 | 17 | Silo#4 chute

@ z+z+e] i%%gi—‘?—ﬂ z} GRID ZI}A A 23 | 810 ] 7.7} 9.9 | 17 Silo#2 chute
o A Es Zyl4d 2858 aﬂ:/:‘so] 28 = 24 | 84.6 | 8.0| 82 |15.2| Bag-filter fan for 1000T silo
AR AXE E egted S FEe, gAE = 25 | 725 | 9.6| 85 | 17| 150T chain conveyer
1H_4 P H]‘Z'] o) _}L\_g BYTE Z}'/‘j §}E}- 26 | 71.8 1102} 84 116.3] 100T chain conveyer

@ 9N7HA oA F g AeEs DESS £7] 28 | 923 | 92| 8.6 | 1.5] Motor for 150T chain conveyer
zx)¢} B F 7NEH 2FHA & o9 B4, 29 | 882} 9.2 9.2 | 1.5 Motor for 150T chain conveyer
E“:RZJV]«] 244, _r_x}_‘d]%_ z2 k= 3o 1y 30 | 844 | 69{ 9.1 [ 1.5 Motor for 1000T chain conveyer
7 Ho|x AA el oA 1= A8e A o} 31 | 892 | 6.5] 92 | 5 |Motor for 1000T chain conveyer

® ul-8 A o3t tf AFo A e 9 9] 32 | 842 | 6.6| 92 | 5 |Motor for 1000T chain conveyer
ANDA S aEsle & &5 n ux 7EX 9} 33 {964 | 69| 92 | 5 |Motor for 1000T chain conveyer
H] 1L, b 7]_{%-1_1;‘}_ 34 |90.1| 62| 92| 5 |Motor for 1000T chain conveyer

35 1 96.1 | 5.8] 92 | 7 | Bag-filter exhaust for 1600T silo
4. 724-_1'—" Etl nl g. 36 | 83.4 | 5.5/ 11.3| 33 | Motor for bucket elevator

37 | 853 58| 11.3] 33 |Motor for bucket elevator

38 | 857 6.0]|11.3] 33| Motor for bucket elevator

39 | 80.3 | 6.0[11.6{ 33 | Motor for bucket elevator

40 | 80.6 | 6.0|11.8| 33 | Motor for bucket elevator

41 | 845150111.5] 33| Motor for bucket elevator

42 | 846 | 47{11.5| 33 | Motor for bucket elevator

43 | 82.1 | 6.1[11.3| 33 | Motor for bucket elevator

44 | 768 | 631 12 | 33 | Motor for bucket elevator

45 | 81.9]6.0|11.5| 28 | Motor for bucket elevator

46 | 775 | 52| 82 | 1.5| Exbaust duct for bag-filter

47 | 794 | 69{103| 1.5 Motor for 1000T chain conveyer
49 | 883 | 68| 9.2 | 1.5| Bucket elevator for 1000T silo

41. 71 235 @

Fig. 2 @ Table 12 THUY 25573 A4 g9
ZzQ 2AAZE 2% dFS YERL Al‘:}-

Table 1o &}3}R, =AXH 351000T Silo-&
bag-filter exhaust)ol] ’\1 Ho A&l 96.1dB(A)
= yehy 3 glon, 28, 34(150T 2 1000T chain
conveyer 5 motor)x} F ol A 90dB(A) o]AF 1
23 Aubd o 2= 70dB(A) ol el AFEE Y
Bz 9ee ¢ % Uk

F49% WAARAMY 2FEE Table 29
e st ol ASHHE 1134 AL L=
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Source

SL

Co-ordinates

NO. |@BA) X[ Y | z Remarks

51 | 883 | 6.7} 9.5 | 34 | Motor for bucket elevator

52 | 883 6.7| 9.5 | 36 | Motor for bucket elevator

53 | 88367/ 9.5 | 38| Motor for bucket elevator

54 | 883 | 69| 85 | 24 | Motor for 1000T chain conveyer
55 | 883 | 9.0( 85 | 24 | Motor for 150T chain conveyer
56 | 883 | 9.1| 85 | 21 | Motor for 150T chain conveyer
57 | 88.3 [10.5] 8.5 | 21 | Motor for 100T chain conveyer
58 | 810 ] 72|99 | 15Silo#l chute

59 {763 | 87| 85 | 15 |Silo#3 chute

61 | 748 | 89| 8.8 | 15 |Silo#5 chute

62 | 74.8 | 9.6 8.8 | 15[ Silo#6 chute

63 | 748 | 9.6| 8.2 | 15 |Silo#7 chute

64 | 728|102} 8.6 | 15 |Silo#9 chute

65 | 72.8 |10.7; 8.6 | 15 | Silo#10 chute

66 | 72.8 |10.7) 8.2 | 15 | Silo#11 chute

67 | 78.7 | 85| 85 | 23 { 1000T chain conveyer

68 | 80.9 | 85| 92 | 1.5/ 1000T chain conveyer

69 | 78.7 | 7.7| 8.5 | 23| 1000T chain conveyer

70 | 78.7 { 9.8| 8.5 | 20| 150T chain conveyer

72 | 809 | 69| 9.7 | 3 |1000T chain conveyer

73 | 80.9 69| 87 ] 3 |1000T chain conveyer

74 | 80.9 | 77| 93 | 2 | 1000T chain conveyer

75 | 80.9|92| 87 | 2 |150T chain conveyer

76 | 80.9 | 94| 85 | 2 |150T chain conveyer

77 | 80.9 | 98| 82| 2 |150T chain conveyer

78 74.1 | 5.5 11.3 | 20 | Plant wall

]l 629dB(A)E Wbz glon, Mutxo g
Ao}utE O A] 61.2 - 62.9dB(A), BolTtE o A 59.4
- 614dB(A)9] EXE YEWI Ut

Table 2. Sound levels in apartments

(2) The upper part
Fig. 2. Measurement points of sound leve!

8, FEFe] 75 AL 07:00 - 17:00(3
o 07:00 - 23:00) ¥ FFHUAGOEA, Hrts
25 A4E 9% HARAE FA7H06:00 -

A apartment B apartment
Description Co-ordinates(x,y) Co-ordinates(x,y)
6l | A | &) | 6D 10,1 L1 1z,n (13,1 (14,1) asn (16,1)
1st Floor 622 622 62.2 62.1 61.9 61.6 61.2 60.8 60.4 59.9 59.4
11th Floor 62.8 62.9 62.8 62.8 62.6 62.3 61.8 61.4 61.0 60.5 60.0
Roof 62.2 62.3 62.3 622 62.0 61.7 61.4 61.0 60.6 60.1 59.6.
SRt HEtalx|, N15H FI3Z, 200044 91
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18:00)0] -10dB(A), A3 A)7Ti(18:00 - 24:00)0]
-SdBAY AT 2] % 0dB, AY +5dB,
A8 HAX : TFEAY -10dB)E VeV
wzhA, AT F 2R A A7k -
A A&WEHLIEX(H AT EEA 50dBA)
T dA2SERE FAst BAZY 60dB(A),
AYA 7Y 55dB(A)S HEA| A OF B9, wTtA]
Bl 48 HYAFE 629dBA)YE RAITH
o) 2.9dB(A), AHEAZY 79dB(AE ZH7t %
Fsta e AFFeld.

2. HSAEo @2 435 o

Table 32 FA 8 A89d FAMrex
oz, AA £28¥Y T &9 21(1000T BE)Z
REH ANxFoR @J}-ﬂt 2e=7F B 537
dB(A)i 7 BA JdEJdR glod, gdgoez
4 20(1000T B/E)el A 51.2dB(A) 282 4

P

Table 3. Sound levels in apartments by plant noise source

Source | SL | Source | SL |Source| SL {Source| SL
NO. [(dBA)| NO. |(dBA)] NO. |(dBA)| NO. |(dBA)

21 53.7 31 4.5 12 41.6 59 37.8

20 512 38 445 17 415 22 372

57 50.1 37 40 | 23 41.1 60 37.0

55 50.0 11 44.0 43 41.1 63 36.7

56 50.0 29 43.6 58 41.0 19 36.7

49 499 77 432 | 45 40.7 | 62 36.1

54 49.5 13 43.0 25 40.5 61 | 36.1

78 49.1 41 4301 70 40.5 9 36.0

51 48.6 16 43.0 67 40.3 7 35.7

52 48.5 42 43.0 18 402 10 35.6

53 48.5 73 427 69 40.1 44 353

28 48.1 75 427 47 39.8 5 353

24 46.4 50 424 26 39.8 27 34.8

15 46.1 68 22 8 396} 66 348

30 46.0 36 42.1 40 39.1 65 344

48 49 72 | 417 | 39 39.1 64 344

92

Table 4. Noise level limits in residence area after noise

control
Sound
Description level Remarks
(dBA)
Before noise control 62.9 | Excess of permitied limits
Satisfaction of limit
Stage one 60 for daytime
Noise limits . . X
after noise | Stages two | 55 Sansfactlgn for daytime
and evening
control
Satisfaction for daytime,
Stages three) 50 evening and night

51 - 5(B/E 7-%¥ motor 2 C/C 7% motor)ZH
B 48.5dB(A) - 50.1dB(A)9) A &o] A3 ¢
&S ¢ & Ak

E3 Ui oz "HAo] He THE A¥(E
A 718)0 25 E w7l HujEE % = 49.1
dBA)RA BlIE W ol %3—
T5-E 9 344dB(A)SF Wl T o

%”“‘6 =<4

SEE2A 97k 9L v Yk 2 9
40dB(A) °]/¢4 i%a Agste 2edo2E
F2Z C/C 7% motor 2 C/CE VeI 1 glon,
FUE silo(#l - #4) Atole] ARHo] Q=
714 QEE S BEgoEn 9Fs Fa g

' AR UrEP;JEC}.

Table 4= TAY HEAYA wE XY
N9 FELFEE YE L AT

194 A AN FRAGES
60dB(A)2A AT &EHESEIIEE 2
23 297 o rE AYATYY NEe W
=A71%2 sgch

Table SE W&ihdol e EAH 2 A
s maste] WANRd Y 9% F29
£ 2gdg PO oo 449 wAd 9
AG me 2299 TELIEE Ve
gieh

(1) 124 F3A e g d&F2g=

Table 6-& 19A i HA] U712 A(A, BoLFHE)
NnEAMe FaxAdE JHFLEFEE Yehin

3ot
1etA g @A 7R AN Y dEGasEE
Ac}I}E 57.8 - 59.0dB(A) 18] 3L BO}JJ— 56.0
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Table 5. Noise level limits of sound sources after noise control

o

A%

Noise : :
Before noise After noise Percentage
Stages Icrl"e‘:ggé Source NO. control (dBA) | control (dBA) | of cost(%) Remarks
Lagging 20, 21 83.4-86.0 63-66 18.6 1000T B/E
One 51-53 88.3 68 9.6 338 Motor for B/E
Enclosure
54-57 88.3 68 5.6 Motor for C/C
. 12, 13, 30-35, : . .
Barrier 4749, 71-73 78.7-96.1 59-76 2.8 Area between silo#3 and silo#4
17, 28, 29 79.4-92.3 59-72 3.5 Motor for 50T and 150T C/C
Enclosure 18, 24 77.8-84.6 58-65 35 Bag-filter for 150T and 1000T silo
Two 36-38, 41-43, 45 82.1-85.7 62-66 14.6 54.8 Motor for B/E
8, 11, 15, 16, 68,
7477 80.8-84.6 61-65 9.2 C/C
Lagging 25, 26, 67, 69, 70 | 71.8-78.7 52-59 73 crc
22, 23, 58, 59 76.1-81.0 56-61 13.9 Chute for silo#1-#4
Three Panel 50, 78 74.1 54 114 Plant wall
! x NN 574dBA)EA, && ZHEIE 39 - 41dB(A)
1 ” 3 i -
. : NEY RN & Yehta Qlow, 194 SEAgd wE 5
, \\\ AYA BAoSE(RAZY &3 87)E) 60dBA)E T
' : § =A7)3 k.
" \ ! Fig. 32 194 SiAA] 34 U7 2 Aol A
) 9 dE2£SEEE Jena glvh
i /
._’ Erd 4 3 -
NEEY 7/(\( @) 22A Ao % AFLeE
L S /}v 294 diFel ol g TR A A FAE
& : ‘0 y T+ AolTlE 526 - 53.6dB(A), BolstE 50.7
“ <L = 52.1dB(A)8] E¥2A %EiQE(XMMUH
N~ D me il ASME3L7)F) 55dBA)E WEAF|AL O
‘ L i o, AR MY g FHEINE 52 - 54
0 1 12 13 4 5 18
¥ ) dB(A)E YEMI Ut
Fig. 3. Sound ievels in and around plant after stage one control
Table 6. Predicted sound levels in residence area after stage one control
A apartment B apartment
Description Co-ordinates(x,y) Co-ordinates(x,y)
6D | 7H @D | 6| aol) | (L) | (121) | (13,1) | (14,1) | (I51) | (16,])
Before noise control 62.8 | 629 | 62.8 | 62.8 62.6 62.3 61.8 614 61.0 60.5 60.0
Sound
levels After stage one control 589 | 59.0 | 589 | 58.8 58.5 58.2 57.8 574 56.9 56.5 56.0
(dBA)
Noise reduction 39 39 3.9 4.0 4.1 4.1 4.0 4.0 41 4.0 4.0
SIRAOIHBISEIX|, HISH H3E, 20004 93
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Table 7. Predicted sound levels in residence area after stages two control

A apartment B apartment
Description Co-ordinates(x,y) Co-ordinates(x,y)
6 || |[6en|ao) | aLh | A2 | Q3D | a4 | (151) | (16,1)
Sound After stage one control 589 { 59.0 | 589 | 58.8 58.5 58.2 57.8 574 56.9 56.5 56.0
levels After stages two control | 53.6 | 53.6 | 53.6 | 53.5 532 53.0 52.6 52.1 51.7 51.2 50.7
@84 Noise reduction 53 54 53 53 53 52 52 53 5.2 53 53
438 74 600 - 62.8dB(A)E

| o
/

,1"‘ 1.4 8
h ’
AN iai
NNNE=Cans 44000
TR Tl Wr;
=
. \\___’_‘ //p
I [ B SO P /‘/
I~ L1 4
1 ? T L1 L
Y 4 0 11 12 1 e 15 8
X

Fig. 4. Sound levels in and around plant afier stages two

control
g3, Table 82 19HA] Al Zol o3 AL A
Zata 29 A AE o2 AN LSEES

SESERCE
297 ool BN AANHANY &

A0
Aty

eSS %HEJ% o} 04dB(A)E “ERT

;J\O‘I] 2dHA] A8 AACHEHE,  enclosure,
lagging)E YA £ EE 58.5 - 61.5dB(A)EA
1974 Z2EXQ 60dBA)E TEA|7|A Esla
AeE &+ Qo EFh Table 59 el Q%
of gAE FAMIZE 29A7F HA v L9
54.8%2A, 1dA didel o 33.8%5T A
VER I glof, A8 A gl Aoz B4
HAth metA, T3 '%‘—%EH;?H—% AaA= A
o Z4zhe] A29E& AEs| B3t Awracl
2F5EE &3, 1 I e A gAY
+ABE FHstd Fdse Fo] I5H 9

& 5 gt
@B) 3EA el g% dFLSE
SUA WEAAD A% ASLFEE Aol
E 499 - 50.3dB(A), BO}TFE 474 - 49.6dB(A)9]

BX2A, 3¢d EZ4rex 50dB(A)% HEA
713 lom, W HAA Y A& FHEHE

3.0 - 3.5dB(A)S YE Uz Q1o

Table 8. Predicted sound levels after stages two controt without stage one unit : dB(A)
A apartment B apartment
Description Co-ordinates(x,y) Co-ordinates(x,y)

®on | @D | G| OD] gy [ aL | (12, | 13,0 | (14D | (151 | (16,1)
Before noise control 628 | 629 | 62.8 |62.8 62.6 62.3 61.8 61.4 61.0 60.5 60.0
SL after barrier control 624 | 625 | 625 | 62.8 62.6 623 61.8 614 61.0 60.5 60.0
Noise rduction 0.4 0.4 0.3 0 0 0 0 0 0 0 0
SL after barrier and enclosure 61.7 | 61.8 | 619 |619 61.7 61.7 613 60.8 60.4 59.9 593
Noise reduction 0.7 0.7 06 | 09 0.9 0.6 0.5 0.6 0.6 0.6 0.7
SL afier barrier, enclosure and lagging 614 | 615 | 61.5 | 614 61.2 60.9 60.5 60.0 59.6 59.0 58.5
Noise reduction 1.0 1.0 1.0 14 14 14 1.3 1.4 14 1.5 1.5

94
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Table 9. Predicted sound levels in residence area after stages three control

A apartment B apartment
Description Co-ordinates(x,y) Co-ordinates(x,y)
6D | ) | G| O | 30 | AL | A2,H | (13,1) | (441 | (451 | (16,1)
After stages two control 53.6 | 53.6 | 536 | 535 532 53.0 52.6 52.1 51.7 51.2 50.7
Sound
levels After stages three control 50.1 | 503 | 503 | 503 50.2 49.9 49.6 49.0 48.6 479 474
(dBA)
Noise reduction 35 33 33 32 3.0 3.1 3.0 3.1 3.1 33 33
! AN 474 - 50.3dB(A)EA YA 7FH(24:00 - 06:00) ®f
B

4
L1 L

?
. -
T}

KR Bhog Ry s 5 17 e
ONF

Nad ST —_—
NN l

[T~ — 52 1 /
N _——
‘fl
w1t 12 13 14 15 18

X

Fig. 5. Sound levels in and around plant after stages three

control
5 &2 B
(1) 2 A7dgxE 28499 54 R wAAH
X A2LLE AF, 2FWEHEVE 11
e ge g 2AEY A 5& 18}
of S o3 WA G BRAEE

EE dFsAnh
() 194 B & FrR Fel A9
AE2ALEE 560 - 59.0dBA)ZEA] RFA|7HY
(06:00 - 18:00) A& BIE3]-87]F<] 60dBA)E
HEA I E Ao e

@G) 294 WEHAA dF2FEE 507 -
53.6dB(A)ZA] HIAZFT(18:00 - 24:00) ] Z
8712 55dBAYE, ZElal 39A oA

=t X Er S| x|, HI1SH HM3Z, 20004

&3] 47152l S0dBAYE THEA]7I L AU
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