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Environmental Noise Prediction of Power Plants

Dae-Seung Cho, Byoung-Ho Yoo

ABSTRACT

For computer aided design and construction of low noisy power plants, indoor and

outdoor noise prediction program has been developed. The program utilizes the

predefined data of noise sources and building materials and has the faculty to estimate

the source level using the empirical formula in case of the measured data not being

available. In the noise prediction, the mutual noise propagation between indoor and

outdoor sites are considered. The outdoor noise source in the calculation of geometric

divergence effects is modelled as the omni-directional finite line or planar source

according to the source geometry and the receiving points. Outdoor noise prediction is

carried out to consider the diffraction effect due to plant structures as well as the
attenuation effect due to atmospheric absorption and soft ground. The results of indoor
and outdoor noise prediction for a recently constructed diesel engine power plant show

good agreement with the measured.
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Table 1. Factors to estimate octave band sound
level from its overall value[3]

Type of overall Qctave band center frequency(Hz)

sound level 63 | 125 | 250 | 500 | 1000 | 2000 | 4000 { 8000
A-weighted 2|1 |-1|-3}-5|-8]-12]-23
Linear -78|-48|-6.8|-8.8{-10.8(-13.8|-17.8|-28.8
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Fig. 1 Distance evaluation from source to wall
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Table 2. Sabine absorption coefficients for
typical hard and soft surface

Octave band center frequency(Hz)

Surface 1= 25 1250 | 500 [1000]2000]4000] 8000
Hard | 0.1010.09|0.05]002|0.01 |00 |001 [0.01
Soft  0201025|0.40]060]070|0.70]060|0.50

Table 3. Nonboundary surface area factors

Room type (Chu| (C)s
Default 0 0
Office 02 0
Control room, rack room 0.3 0.1
Generator room 04 0.2
Auxiliary machinery room 0.3 0.1
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Fig. 2 Finite line source
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Fig. 5 Outlines of the noise prediction program for power plants
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Fig. 6 The predicted and the measured noise levels of the diesel engine power plant
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measured results for indoor sound 555— e F
pressure level § o [

o E
Room Octave band center frequency(Hz) Overall 5 70
name 31.5] 631125(250|500| 1k| 2k| 4k| 8k |dB(L)|dB(A) ‘: F
- 70 -

Eng. P - |118]103 |102 {104 {101{100{101] 98| 119 | 108 ; F - H

room | M[104 (100| 99 {102 |103 |101 99(102] 96| 111 | 108 LI 2 El:
o o 3 H 21 =

Comp.| P| - | 98{ 98| 99|99 90| 89 82 79| 105 | 99 560;—/2 s IEHG

room | M| 99 | 99]100] 94| 92| 90 92| 97] 94| 106 | 102 ® JF H Ol

Cul | P|- |89] 68565453 54 48 39| 89 | &4 : H : I8l

" Coo A 1 & g 1 8 00 9 5 4 4 1 0 3

room M| 87 791 69| 67| 62| 61| 47| - - 88 65 500 40 80 120 1550l 200

P : Prediction, M : Measurement Distance (m)

. Fig. 7 Comparison of the predicted and the

"ok ole AW $299e] nEs} B ddn .

o e N measured results for A-weighted overall

-~ 7 Do . .
%* 5 6m w7] W&ol sound pressure level in outdoor site
A $Exgdde] 94 DEE wdsr) 95

FEHY wol8 69m2 HAND 28AEE £ o 2 dB RE 2 2A4F iUk ol 4]

B A3 A-715A FEIQEY B AnE A odde AL FHEIHN AR ot MR

S48t ¢ 5 dB HAE o} WML YRETD gy 9B Hoz Az gl

- 458 -



il
A
o
e Al -9 A

<% 7]?‘5}‘2}1—1 gae B AT A% 99
e O3 34, N9 2 37 #AH $o 25dE
7177 dgEgens Hud FF/EV} gL E
A BAAGAZ0) Attt B, 259 99
ZHAEFH AAA FAEEZZ)TFASONA  AAT
g HEgmEAR FAEgE T A4S
o] 7lgEtctxn At ETh

HZo g dAdR LHLe FHL
Mg Z2aRg olgsA dFF A Hu -
9o A-7HE5A F¢edEd d45ARe AS2H
o Huj 5 dBolH 9] 231 uEhlle] B T2
o] AL wHA MAS wHA AH F @7d
Aed 289 &4 AU vpd Fol FE&3
A AEE F Agol EIHAU

dlo
tio

o

daoneEs

(1) ISO 3744, 1981,
Sound Power Levels of Noise Sources -
Engineering Methods for Free-Field Cond-
itions Over a Reflecting Plane,”
Standard Organization, Geneva.

(2) SNAME, 1983, Design Guide for Shipboard
Airborne Noise Control, T&R Bulletin 3-37,
New York.

(3) Beranek, L. L,

Vibration
Principles and Applications, John Wiley &
Sons, New York, Chap. 5.

(4) Beranek, L. L. 1988, Noise and Vibration
Control, McGraw-Hill, New York.

(5) ISO 9613-1, 1993, "Acoustics — Attenuation
of Sound During Propagation Outdoors -
Part 1 : Calculation of the Absorption of
Sound by the
Standard Organization, Geneva.

(6) ISO/DIS 9613-2, 1994, "Attenuation of Sound

Part 2

General Method of Calculation,” International

" Acoustics—Determination of

International

and Ver, 1. L,
Control

1992, Noise

and Engineering -

Atmosphere,” International

During Propagation Outdoors -

Standard Organization, Geneva.

(7Y Kragh, J, and et al, 1982, "Environmental
Noise from Industrial Plants - General
Prediction Method,” Danish  Acoustical
Laboratory, Report no. 32.

(@) dESFATHI], 1983, 2 - JFUH A=
B 7RIS H(F).

(9) Choi, DI, and et al, 1996, "The Measure-

ment of Torsional Vibration and Noise for
Melawa Power Station,” Hyundai Heavy Ind.
Co., Report No. A14-129811-4.

(10) 2<%, 1996, “HHL: AL LdE 22
A" ARG SATA, AT RIA
HMRI - 96-09-R159.

- 459 -



