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Abstract ; In order to accurately predict the noise distribution of offshore platforms to prevent
occupational noise hazards, a joint simulation method combining the sound ray method and SEA method
was proposed to solve the problem that the traditional single noise prediction method was difficult to take
into account the structural sound and air sound propagation characteristics and could not describe the large-
scale spatial sound field distribution in detail. In this method, SEA was used to simulate the acoustic
propagation characteristics of the structure, and the acoustic propagation law of the air in the large space of

the deck was simulated by the sound ray method. Taking an offshore central platform as the research
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object, a joint simulation model was constructed based on the measured vibration and noise source intensity

data. The sound field distribution of each deck was simulated and calculated, and the effectiveness of the

method was verified by a spatial grid noise test. The results show that the contribution of air acoustic

energy to the total noise energy of each deck of the offshore platform is more than 50 %, which is higher

than that of structural acoustic energy. Obstacles such as large-scale equipment, production area rooms

and firewalls have a significant effect on noise shielding, and air sound propagation has a more prominent

impact on the spatial sound field distribution of the deck, the joint simulation results are in good agreement

with the measured results, and the overall average difference between the prediction and the test data is

within 2 dB, which can realize the high-precision prediction of the spatial sound field distribution of the

offshore platform deck.
Keywords: sound ray tracing method ;

joint simulation; air sound;
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Table 1 Vibration data of main vibration equipment
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Fig. 6 Whole model of air sound for offshore platform

*2 FERFEENFINERHE
Table 2 Sound power data of main noise equipment
dB(A)
e RUIES 110.3 110.1 118.5 118.6
e | TR B e | mn
RIES 119.1 110.2 111.3 110. 8
wp | BVERE | ETE | K B
ML A FHLA C JEZE
FEIIR | 125.7 127.0 106. 6 —

4 BEFEREHEERSN

REBRSHELR

LB R e R iR S b - R o S
2 hE TR A A (TR AR LS m ZbKOP
1] ) A48 R 7 RN s A S i 7 | 8 i,

4.1

FEZ/B (A) FESUAB (A) FEZ/B (A)
ssopy- 95 s>l kO . 95
90 90 90
85 .
20 85
75 80 80
70 s 75
— 65 : o
60 H 70
- - - 4 § ‘ 65
ey e R ‘ | 3 —
sy LS ] By -t = | 60
() FEHR (b) HEFR (c) TERKR
E7 #HMEHEER

Fig.7 Simulation results of structural sound

L 7 8 RN S5 A4 7 A 4% 2 AR L g o A
BN Y R R /NS (] M AR A LA 17 2
IR T2 R P By i B PP AR 8 I Sl A A R A

FAEKF B oA MsE B o 218 P 5 451
FAEAFZ Az B 22, B2 RS
BT EEP R, & d TN R AR E



55 4 1]

AT BT AL S SEA BT bV B MRS 7 HOT Tk

- 267 -

e ST

FESH/AB (A)

FHES/AB (A)
95

95

(@ LEHR
8

(b) R

=

oA

() TEHR

HEZER

Fig.8 Simulation results of air sound

[, P RE AN 20 47, BB A 4 ST P T AR 35 4 T RIS
T EERMR, SN EAR, Xl TR
RoF s TAES B KO SR A W A2 7, 258 S5
e H MR 25 (8] 1% 1 52 AT G 5k 45 0 B B 5 5% Wi B
A, 7 e MR P A B ST I R v, B0 I i (L P e
IR T = AL RR R E

FEH/AB (A)

i o5

[>=<Ti

XF EL S5 F P R s SR A5 AT O R &2
B M A 43 DX I 2 A 7 ARG 50, S PR s 5 S e
AR LA S R Y ST T 50% , R T AR
DUk, TR REE S IR R S s RS
TG 530 V-5 452 B RS (8] e 2875 S5 0 A
gES nE 9 FiR,

FER/AB (A)
== ;95

FEZ/AB (A)
95

RAN

(b) R R
9 EHSHARER

Fig.9 Simulation results of sound filed distribution

a) R

Hi P 9 mIHT: T 2 AR e M R X T o A A T
IR D 4 M 2 DX G R DX, AP £ 1 2%
SR IX s8] 5 — 0 DX ek i 7 L S Al 11 5 )2
Mok T b AR TR R AR BILA i M e 3 2 AL Ty K
SN0, 2000 DX SN P (A A i T 3 — M5 = AR
18355 HLAILZE B DX e P 5 vy, o T2 T AR A
R 2R TR ] 1) F- 15 — 0 A1 I s
[ 5 — M S
4.2 FEZERRBIE

YRR 0 FLAE S SR 2 (] 0 6 A 1 3
IR LA 5 2% 2 RIS RS2 H AR
1.5 m i B A ZKSF 1T L, Sl 23 R A, R s ST 24
2.5 m FERA PR AR PR 2 DR Tt AT

3
90 e b 90
85 85
80 80
75 75
{70 70
e 65
i 65
| -3 - 43
t o 60

PRGN, 10 S WA A b B R 25 2R, 3T
& AL R 5 75 R ISAE, A F Matlab 2 B 22 il B2 )
22l A, e 10 s

H 9 5 10 w0 545 2 BRI ) e
R GRS R EAM Y, v A, dE—24b
BOYHTIE V-6 B o T TR A 0 T A 5
e, VTR 3045 2 OB T00I0 R 45 S B9 B A 1y
ZE5 WA 3, MR 3 ATAL P R 2 dB 2
P, BIE T 7 B (G B T Sk

Xof bR 45 R S, B ) 5 F S 3 R
FAN G FEAR sl il = A (s L O 5 R AR
TR ZE3 K, HMELIR RS 37753 A0 4177 5 Sl iy 23 <0
D5 EAN S B2 SR AL HE , SRS B el (A



ToE % 2 B o ¥ R H36%
- 268 - China  Safety Journal 20264
FES/B (A) FEH/AB (A) FES/B (A)
. T l- oo e o i [l 94 ;
92
90 9
88
80
86
70 84
82
60 80
78
) & 50 76
- - ~H’-!w : x | 5 74 & | <= |

@) ERW

(b) HEHHK

E 10 EpoamllitsgR

Fig. 10 Measurement results of sound filed distribution

*3 BLIERETNEMNXEREHER
Table 3 Average differences between noise results of
prediction and measurement of offshore platform
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