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Environmental Noise Prediction of Power Plants
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Dae-Seung Cho and Byoung-Ho Yoo
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Key Words :Noise Prediction (42 =), Power Plant (% 4), Noise Source(A-2-%), Divergence (&4},

Directivity (%] 8k4), Room Constant (4 3Z]<=), Transmission Loss(F 3} £4]), Excessive Attenua-

tion(Jof 7+4)

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®
Type of overall Octave 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 —~7.8 —4.8 —6.8 —8.8 —10.8 —13.8 —17.8 —28.8
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Table 3 Nonboundary surface area factors

Room type (Cr)a (Cr)s
Default 0 0
Office 0.2 0
| SOURCE ROOM
L ud Control room, rack room 0.3 0.1
[ L ! Generator room 0.4 0.2
Fig. 1 Distance evaluation from source to wall Auxiliary machinery room 0.3 0.1
Table 2 Sabine absorption coefficients for typical hard and soft surface
Octave band center frequency (Hz)
Description
63 125 250 500 1000 2000 4000 8000
Hard surface 0.10 0.09 0.05 0.02 0.01 0.01 0.01 0.01
Soft surface 0.20 0.25 0.40 0.60 0.70 0.70 0.60 0.50
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Table 4 Minimum room constants

Oct. band center freq. (Hz) 63 125 250 500 1000 2000 4000 3000
Room constant (m?) 61 15 4 1 0 0 0 0
—_ e
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£ o
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Fig. 6 Outlines of the noise prediction program for power plants
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Fig. 7 Predicted noise level of the diesel engine power plant (A-weighted overall sound pressure level)
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Table 5 Comparison of the predicted and the measured results for indoor sound pressure level

Octave band center frequency (Hz) Overall
Room name
31.5 63 125 250 500 1k 2k 4k 8k dB(L) | dB(A)
Engine P — 118 103 102 104 101 100 101 98 119 108
room M 104 100 99 102 103 101 99 102 96 111 108
Compressor P - 98 98 99 99 90 39 82 79 105 99
room M 99 99 100 94 92 90 92 97 94 106 102
Control P - 89 68 56 54 53 54 48 39 89 64
room M 87 79 69 67 62 61 47 - — 33 65
P : Prediction, M . Measurement
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