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:The principles of outdoor sound propagation were used to a develop power plant
noise prediction model in order to illustrate the accuracy level of the mathematical model.
Sound Prk,ssure Level (SPL) measurements were conducted during dry season at the
Rayong QOmbined Cycle Power Plant (RPP) following the ISO 1996/1 and equal angle
methods. iMeasurement and calculation methods for determining the significant sound
source of ihe prediction model involved the determination of the Sound Power Level (PWL)
using SPAL measurement in outdoor environment according to ISO 3746. The
representative noise sources were the main buildings and the cooling towers. The PWLs of
both sound sources were calculated by Colenbrander's method and the area surface
method. The PWLs of the left, right, and central parts of the main building were 114.7,
112.9, an¢ 118.2 decibels, respectively. The PWL of the cooling tower was 116.7 decibels.
During measurement at any point in the outdoor environment, the transfer function data of
each tranS{mission path were collected.

|

The author developed a computer program using the Visual Basic programming
language |n order to perform this model calculation. The program can use measured SPLs
for calculqting the PWL of an industrial sound source, or it can use the PWL from the
machine’sidatabase and transfer function data to examine the SPL at any immission point
in outdoof environment. Those predicted SPLs were compared with on-site measured
SPLs. Thé comparison results were used to investigate the accuracy level of this model.
Results showed that the accuracy level of the model is within 10 decibels from the
measured|data. It was also found that the measured SPL at immission positions under the
influence jof upwind conditions were lower than predicted levels and the directivity
correction :caused by source positions and the environment affects the predicted value.
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root-mean-square sound pressure
reference root-mean-square sound pressure (2 x 10 ° Pa)
sound power of a given source

reference sound power (generally 10 "> W)
sound power level

sound pressure level

sound pressure level outside enclosure wall

sound pressure level inside enclosure wall

Sound pressure level at an i immission point

Average sound pressure level at the measurement surface
sound pressure level at source-receiver distance

sound pressure level in the measurement position no. i
The energy average of sound pressure level [ re 20 pPa)

a function of the environment in which the sound source is
located (to be zero in outdoor measurement)
distance between source and immission point

sound intensity

distance far away from center of source

total room absorption (sabines)

upper frequencies of octave band

lower frequencies of octave band

central frequencies of octave band

source directivity index in the receiver direction

solid angle at the source that is available for sound propagation
combined attenuation from all significant propagation
mechanisms between source and receiver

effective octave-band sound power level in the direction of
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sound pressure level at an receiver shall be calculated for each
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octave-band attenuation during propagation from the point
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correction of meteorological effect (ground effects and air
temperature)

large source position angle correction (see Table 2-6)
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sound power level (dB re 1 pW) in direction ®, of transmission
path no. tin 1/1 octave band no. 1 for source no. j

transfer function value (dB) in 1/1 octave band no.i for
transmission path no. t between source no. j and immission
point

horizontal directive or immission relevant sound power level in ®
direction [dB re 1pW]

correction for directional effects in a horizontal plane

a near field correction term, always between 0 and 3 dB,
dependent on the ratio between the surface areas of the
reference box and the measurement box

Width of rectangular surface of solid surface method

Lenght of rectangular surface of solid surface method
measurement surface area

reference surface area

environment correction in the same position

number of measurement position

correction taking into account the effect of divergence
correction taking into account the effect of air absorption
correction taking into account the effect of reflecting obstacles
correction taking into account the effect of screeni

correction taking into account the effect of vegetation
correction taking into account the effect of internal scattering
correction taking into account the effect of ground

sound pressure level at immission point

noise level at the reference point

adjustment for the number of measurements

adjustment for the distance different between the reference and
the immission points

height correction term(Table 2.7)

immission relevant sound power level of the source

distance between source and measuring point

Ground attenuation

air absorption important with long distance and high frequencies
attenuation in the noise level due to geometric propagation
attenuation in the noise level due to absorption in the air
attenuation due to reflections against obstacles (this term is
negative)

attenuation as a result of screening by acoustically well
insulating obstacles
attenuation due to noise scattering and absorption by vegetation
attenuation due to scattering and absorption by installations on
the industrial site in so far as this is not included in the other
terms (internal scattering)

attenuation as a result of reflections against, scattering by and
absorption from the ground

attenuation due to reflections against buildings in the vicinity of
the receiver (Also the influence of noise propagation through
built-up areas is included in this term)
environmental correction factor is equal to

10 logio (1+ (4S/R))

near -field correction ( Table 2.10)

The near-field correction (Table 2.11)
width of source surface

length of source surface

attenuation correction factors of outdoor sound propagation
over all numbers of the measurement points at the
measurement surfaces

area within the contour

Divergence attenuation correction
Air absorption by means of temperature and relative humidity
attenuation correction

Reflecting obstacles attenuation correction
Screening obstacles attenuation correction
Ground effects correction

Displacement between source and immission point, meters(Ry
=d® + (H-H)*)
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Eq. 2.30
Eq. 2.30

Eq. 2.30

Eq. 2.30

Eq.2.31,2.32, 2.37

Eq.2.32

Eq.2.33

Table 2-12

Eq.2.39, Table 2-12
Eq.2.45

Eq.2.38

Eq.2.45
EQ.2.45, 2.46, 2.47
Eq.2.45,2.48

Eq.2.45, 2.49
Eq.2.45

Eq.2.45, 2.50
Eq.2.45,2.47, 2.50
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H
H; meters Height of source Eq.2.46, 2.47

H meters Height of immission Eq.2.46, 2.47

Oa dB/m air absorption coefficient Eq.2.48

p - reflection coefficient of the surface of the reflecting obstacle Eq.2.49, 2.50
(Table 2.15)

Ke intersection between the line Sl from the source S to the Table 2-18
immission point | and the screen representation

Te intersection between the screen top edge and the vertical plane | Table 2-18
\'%

Qp intersection between the screen plane and the curved Table 2-18
transmission path fromStol as it would have
been in the absence of the screen

d meters Horizontal distance from the source to the screen Table 2-18

d; meters Horizontal distance from the immission point to the screen Table 2-18

Sy meters vertical transmission path difference Table 2-18

& meters horizontal transmission path difference on the right Table 2-18
vertical edge

8 meters vertical transmission path difference on the left vertical Table 2-18
edge / 7

N, - Fresnel number of the vertical transmission path Table 2-18
difference

N, 2 Fresnel number of the right horizontal transmission path Table 2-18
difference . g

N - Fresnel number of the left horizontal transmission path Table 2-18
difference

2 Hz Octave band center frequency Table 2-18

H, meters Height of screen top Table 2-18

ks meters Height of lowest ground surface Table 2-18

Al gy dB Ground effects correction of source part Eq.2.50

Alg; dB Ground effects correction immission part Eq.2.50

Alge dB Ground effects correction center part between source and Eq.2.50
immssion

Hes Effecitive height of screen no. 1 ; Table 2-16

Hez Effective height of screen no. 2 Table 2-16

ds4 meters Distance from source to the nearest screen included in the Table 2-16
calculation of §,

di meters Distance from immission pomttotheneaestscmn Table 2-16
included in the calculation of &,

RPP - Rayong Power Plant -

GT - Gas Turbine -

ST - Steam Turbine -

S - South direction table 4-1

SE - Southeast direction table 4-1

SW - Southwest direction table 4-1

w - West direction table 4-1

C - Calm table 4-1

K - Environmental Factor eq.2.37
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