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Prediction of the Noise Levels for
a Newly-founded Petrochemical Plant
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ABSTRACT

Prolonged in-plant personnel exposure to high noise levels results in permant hearing damage. There
are no way to correct this hearing damage by treatment or use of hearing aids. Therefore, every
employer is responsible for providing a workplace free of such hazards as excessive noise.

This study was carried out to evalute and predict a given noise environment based on specific limit as
the noise guarantee for a newly-founded petrochemical plant. The maximum total sound level should not
exceed 85dBA in the work area, except where the area is defined as a restricted area and 70dBA at the
plant boundary. Prediction of the noise levels within the plant area for a newly-founded petrochemical
plant was achieved by dividing all plant area into 20mX20m regular grid spaces and noise level inside
the area or unit that in-plant personel exposure to high noise levels was estimated computed into 5SmX
5m regular grid spaces. The noise level at the grid point that was propagated from each of the noise
sources(equipments) computed using the methematical formula was defined as follows :

SPL,=SPL,—20 1og~? (dB)
1

where SPL;=sound pressure level at distance r; from the source
SPL,=sound pressure level at distance r; from the source
As a result, the equipments exceeded noise limit or irritaring noise levels were identified on the
specific grid coordinates. As for equipments in the area that show high noise levels, appropriate
counter-measures for noise control (by barriers, enclosure, silencers, or the change of equipments, for
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example) should be reviewed. Methods for identifying sources of noise applied in this study should be

the model for prediction of the noise levels for any newly-founded plant.
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Table 1 Plant noise level limits

Description Noise limit(dBA)
Plant boundary 70

Work area 85
Resticted area 85~120

¥ The Noise level anywhere in the Work Area shall not
exceed 120dB(A) in any situation, including emergen-
cies such as blowing of safety relief valves but exclud-

ing calamities
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Table 2 Noise level and location of major equipments

N MRt ZF9 285 oE

Noise LOCATION Noise LOCATION Noise LOCATION
(dBA) | E{(m) | N(m) | El{m) | (dBA) | E(m) | N(m) | El(m) | (dBA) | E{(m) | N{(m) | El(m)

85 395 3121 0.5 83 326 2919 16 76 333 2995 0.5
82.9 329 - 3137 16 82 332 2919 16 84 344 2995 0.5
80.6 376 3137 16 85 399 2904 0.5 83.5 380 2995 0.5
83 380 3137 16 83 338 2904 0.5 80 367 2995 0.5
80. 6 376 3141 16 84 296 2912 0.5 88 275 3235 0.5
8l.4 384 3137 16 82 271 3235 0.5 89 414 3380 0.5
83.4 358 3137 16 86 384 2984 16 85 273 3389 0.5
85 408 3127 0.5 84.6 376 2984 16 90 265 3389 0.5
80.5 369 3129 0.5 82 285 2984 16 85 378 3304 3.8
84 378 3129 0.5 80.9 306 2984 16 81.7 249 2781 0.5
82.8 353 3147 0.5 86.9 311 2984 16 85 406 2092 0.5
80 360 3147 0.5 86. 9 315 2989 16 85 337 3352 0.5
85 391 3147 0.5 85 289 2984 16 80 359 2787 0.5
85.6 291 3137 16 84 287 3235 0.5 84 273 2797 0.5
89 294 3080 0.5 81 318 2978 0.5 67.9 306 2777 0.5
86.6 339 3060 16 84.5 294 2978 0.5 77.8 312 2777 0.5
84.9 348 3060 16 76 323 2978 0.5 80 372 2800 0.5
85 331 3060 16 85 409 2862 0.5 81 377 2788 0.5
82 354 3071 0.5 83.6 375 2855 16 79 347 2776 0.5
80 295 3080 0.5 82 375 2862 16 82 343 2784 a.5
85 352 3040 0.5 82 369 2858 16 82 371 2802 0.5
90 340 3037 0.5 80 357 2863 0.5 83 348 2776 0.5
86.2 354 3060 16 81 366 2863 0.5 79 312 2790 0.5
84.7 309 3060 16 75 348 2863 0.5 84 348 2778 0.5
84.6 305 3060 16 83 368 2845 0.5 82 336 2775 0.5
83.3 336 3054 0.5 84 375 2845 0.5 75 324 2772 0.5
79 315 3054 0.5 87 320 2852 16 81 281 2777 0.5
82.5 333 3071 0.5 82 324 2857 16 88.8 360 2760 0.5
81 383 3050 0.5 86.2 332 2852 16 82 332 3350 0.5
84.5 373 3071 0.5 82.6 308 2852 16 85.2 303 3137 16

80 342 3037 0.5 83 304 2857 16 85.2 307 3137 16

84 353 3040 0.5 82.2 301 2852 16 85 321 3258 0.5
82 354 3040 0.5 85 308 2839 0.5 78 336 3256 0.5
85 378 3032 0.5 80 303 2826 0.5 84.9 332 3261 0.5
78.8 374 3059 16 84 309 2845 0.5 83 327 3130 0.5
85.9 356 2919 16 83 314 2845 0.5 81 339 3130 0.5
85 306 2919 16 82 321 2863 0.5 83.5 367 3261 0.5
84 302 2927 0.5 81 330 2863 0.5 85 331 3253 0.5
83 371 2922 0.5 80 303 2863 0.5 82 325 3137 16

83 317 2929 0.5 85.7 335 2984 16 83 336 3147 0.5
85.6 338 2919 16 84.8 348 2984 16 80 339 3147 0.5
86 315 2919 16 8L.5 306 2995 0.5 85 330 3293 0.5

E=East; N=North; El. =Elevation
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Fig. 1 Location of equipments within plant area
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Fig. 2 Noise map within plant area
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Fig. 3 Three-dimensional noise map within plant area

€ #E(10, 7) 2 (13, 8)& T4 o= °F 75dBAS]
ago] FUAYos AL S ¢ 5 3
ok ZIAR7 AEH oz A o] Y& unit 3, 4,
5 6, 7 A (x:17~37, y:3~11)9] A4%E FHxn

sradtploMsta|X| MY M4z o6 128

(22, 6), (26, 5), (30, 8) & Aoz o 80d-
BA o132 & 23#48 vellz Slo] 4%
BAgEo 2o AgHy A X 85dBAE 24E
287t e Yo g d&Ho] 1 FHERH o
3 WY AEr sgEch wely 2 FEA Y
o thgt Fo] NUE LFEEXE B3] YA
£ 99 A8E EUZ &0z Q% EAV} of7)
g ez d4dEe A9 & dHFFE=
GRID t32& 2ot A vhre] £gddS ALt
FowM, a2 P8 A F2 9IS vjd Re
Z dA"EE F8 4298 MAEsieor & Aol

Etel S8 WF XM £25RE

4.2

NAZAERE 20mX20me] S GRID 2oz
] FTAY AN ASEIEN B

5 & 25 FXE YEY 2 &, Fig 29 %

, (26, 5), (30, 8)% unit 5 4 Wol &
ZH# (30, 8)ol NI AR 428 B

ti 2 FFel] dFE Fe F2 A 4

m[miﬂ.g
2 2"
e
L

139



EH43-031Z

EN
7t
NN e SR N N BN D o B B N B A
8 9 10 11 12 13 14 15 1€ 17 18 19 20 21 22 23 24 25 26 27 25 28 30 31 22 33 34
units

Fig. 4 Noise map within unit 5
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Fig. 5 Three-dimensional noise map within unit 5
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Fig. 6 Noise level at plant boundary

Fig. 6°14 & = 31%0] 20m 7+A o2 A=
A2y 57~67dB(A)ZA] BX
ol 71FA 70dB(A)E
Fig. 2 ¥ Fig. 3o Jehd S854=
HAZAD A9 Agydel 4

Ag HEAL A

o3

o
+
32
v

5.d 8
AAE D e AGaeeds ddez F3
A ASREE o F8tn F4T2RE o
§ 3R] A % YgH VIER] 5& 2 ¥
A& Aol A A7 A% F3 e T 4= 7

oX
=
2l
.
4
it
-0,
H
lo

U%E% spotatz] 93t
HAE 20mX20m] % ID HFo g o]
GRID pointoll A1 9] Af-#W-g A3l e
., 71AIR7} a—gaoz *MEM A= 29
el Mz B3] HE(22, 6), (26, 5), (30, 8)
& T4H22 80dBACIYY] & ASEE:
el dee A, stk

L3

He

2 N

SHRARfORMBSIX] H1A H4T 964 129

A4 Mesiy 3 AFF HE

[S-]
~—

z
)
oo
[
oo
12 e
!
it
u
e
0
B~
dlo
o
il
r'O
£
el

N

& F¥7} 24 vedz 8l
A& ‘iﬁ_idcﬁ @9 F8E SmX5m
RID 7t 22 o] 2 GRID pointo] A
I’@_a Al A3 Fig. 29 FHE(30, 8)

5l 5mX5m9 % GRID point # (18,

OMEL HE(14, 9), (21, 8), (24, 8),
ZoM B2 A5HdEE Jel Rz o]

R"ﬂ AAHe e 71AF 5ol unit 5 1Y

&g F1 USg U

1 AN AFANA Y LS 43

| -8 20me] FUHo 2 URo] 48

ZE gosigon, Aldd A&HdL 57~
67dBAZA AR FAXNE W& Q)
=& FA3A

4) & a7A 38 3
HE ol &3ty AdE o2
3 H4AE 4F VAR 59 4
wet thao) 237 EgE U dan,
TFolA F3dd 2% <435 7] A
gy mdd ot £3% dF A
4 Alg AN FAN AL EFX A4S
°‘5} o AEd =gel HeElek Zideh,

Soz Qs A7 opr|E Aoz gy
7174]% & A4, HEUA Ao v g
°ﬂ w2 2e Al Hiage

2 ot =W AL 7]

E:)
=
_o|l_,
N
=)
_0'2‘
1 8
I->

o P ot §

N nlo

]

_LA_Azrlrmlmé

o0

[
e
1)

w
—_
P
vr_ﬂ

A e ok o B
O.}_‘,

B
tlo
He
]
2
Y
N

m J]N
)
:Jd

x e
rx

LY

5 bR 2

,,
o
P O~

Br o do g
r—‘ﬁ‘ o

go g
Mz
o]

e
P

ol pac L o
tlo

i)
gy o

(MURIVY

Jn B
:E
_)|J_|’
B v
2
3:
{r
o

1o
12 30
ar dr

|o

il
d
MO
o

1) 5548, (LB Hika B, i,
pp- 19~30, 1995.

2) BARBERE, BEOFERE, pp. 205212,
1980.

3) ERM%, FIE#E, BHRD T8, 0EE, pp.
73~76, 1994.

4) A.P. Dowling and J.E. Ffowcs williams,

Sound and sources of sound, Ellis Horwood

141



EHU-0lHY

Limited, pp. 11~25, 1983. 6) Lawrence E. Kinsler et al., Fundamentals of
5) #—%, BE-REPB, FOCHIRRE, pp. 38~ acoustics, John & Sons, Inc., pp. 250~252,
39, 1984. 1982.

142 Joumal of KIS Vol. 11, No. 4, December %



