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Noise Map Modeling and Analysis of Thermal Power Plant

Won-Jin Kim, Jun-Ho Yun
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Fokl ),

Transmission Loss(F3<=4), Noise Barrier(":5H)

ABSTRACT

This study proposes an analysis model to simulate a noise map and estimate noise distribution for

a location and its surroundings of a power plant. The noise map analysis was executed by using

ENPro that is a commercial program for environmental noise prediction. Experimental evaluation for

the proposed analysis model was carried out by comparing the results from noise analysis and meas-

urement at several major points of the power plant and residential areas.
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Table 1 Sound power levels of major noise sources

Frequency [Hz] Overall | 63 125 250 500 1k 2% 4 8k
Boiler [dBA] 1240 | 988 | 1065 | 1181 | 1190 | 1180 | 1141 | 1109 | 1016

Steam Silencer [dBA] 86.7 58.9 63.9 738 77.6 737 74.6 75.8 703
Turbine Generator [dBA] 107.5 90.5 92.3 96.4 103.0 101.2 100.0 96.7 90.2
Main Transformer [dBA] 94.1 79.5 82.7 89.4 89.5 85.8 81.5 74.0 66.5
Induce Fan(IDF) [dBA] | 1044 | 849 948 99.5 93.7 94.0 98.2 95.2 833
Booster-up Fan(BUF) [dBA]| 1054 | 820 86.2 968 | 1027 | 99.4 91.4 82.9 728
Absorber [dBA] 958 72 78.0 88.9 90.1 90.6 88.4 78.7 68.4
Stack [dBA] 110.6 | 867 96.9 9.1 | 1065 | 1069 | 963 96.4 96.4

Coal Ship Unloader [dBA] | 117.1 | 92.9 994 | 1050 | 1090 | 1118 | 1112 | 1070 | 1070
Stacker/Reclaimer [dBA] | 1043 | 84.9 878 91.6 98.8 98.6 96.8 942 935
Hydro Electric Power [dBA]| 99.1 717 84.0 908 94.6 94.5 89.5 812 70.0
_ 20 MW | 1046 | 83.1 937 98.1 98.7 98.6 96.3 89.1 80.2
WHESBILO]WH 25 MW | 1113 | 978 | 1014 | 1043 | 1041 | 1032 | 1032 | 1029 | 934
30 MW | 1107 | 930 | 1047 | 1049 | 1052 | 101.1 | 984 95.2 88.6

3. WA BX Y FHA SO 3k DY

ISO 9613(594% A7k H7hdH)el A3t
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(b) side view

Fig.1 Topography and ground model
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Table 2 Transmission loss of building walls

Frequency
[Hz] 63

125|250 (500 | 1k | 2k | 4k | 8k

Boiler Room

10| 13 ] 18| 21 |23 | 25|28 | 28
[dB]

Turbine Room
[dB]

Hydro Electric
Power Room 11 |14 |22 |24 | 2522|1710
[dB]

14 |17 | 15 | 17 | 18 | 21 | 21 | 27
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Fig.2 Model of building
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Fig.4 Model of coal ship unloader
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Table 3 Comparison of noise levels measured and
simulated at the surroundings of plant units 1
~ 4
Frequency [Hz] @ @ ©) @ ®
Measured [dBA] 73.6 | 782 | 79.2 | 70.1 | 65.0
Simulated [dBA] | 748 | 76.0 | 79.1 | 70.7 | 659

Fig.5 Noise map at the surroundings of plant units
1~4
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Fig.6 Noise map at the surroundings of residential
district
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Table 4 Noise levels for different heights of barrier

(b) shape
Fig.7 Model of soundproof barrier

A Aty BdEE, Case 6 HSHO 5 mE
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U2 gyl ZolE 350 molA 230 m7HA]
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Table 5 Noise levels for different lengths of barrier
Case L‘Egﬁth @ @ ©) @
Reference - 52.3 48.8 51.5 48.9
Case 1 350 40.7 44 4 43.6 43.0

T Case 2 | 320 407 | 444 | 436 | 484

Lase [m] @ @ & @ Case 3 | 290 407 | 444 | 436 | 488

Reference| - 523 | 488 | 515 | 489 Case 4 | 260 40.7 | 444 | 436 | 489

Case 1 10 397 | 439 | 432 | 412 Case 5 | 230 407 | 444 | 436 | 489
Case 2 9 398 | 442 | 433 | 416
Case 3 8 399 | 442 | 434 | 422
Case 4 7 40.1 | 443 | 434 | 425
Case 5 6 403 | 444 | 435 | 428
Case 6 5 408 | 444 | 437 | 430
Case 7 4 413 | 452 | 438 | 432
Case 8 3 420 | 460 | 438 | 433
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