St=2Sarsts|X| MB9AE Ml2= pp. 105~112 (2020)
The Journal of the Acoustical Society of Korea Vol. 39, No. 2 (2020)
https://doi.org/10.7776/ASK.2020.39.2.105

pISSN : 1225-4428
eISSN : 2287-3775

.M & RIE7), e, $371, M7 2 s 59171

7150] Suielefl AAEa e (92 28 2

F FER ol A S E S Ao 2 2 A 747] ALo0] HAFE|o] LS QurEl 2k gl
Yol M S71ekaL Q= A oI, o] = Qs A thm Aol ZehE o]kl E5) T4 914 2] eof| 2%
A% 8 A SolA FEE gl it FHEEA 22 BEA A Bx) A A A 3] of] el x| o)
EAVP s ol st e BARLE O wigge) ook sjAgk 24 9@ 2REel tist

HIS

DIHUTAC| ASET UHA] L WS [}

Noise distribution analysis and noise barrier measures of

thermal power plant
exs guzf

(Jun-Ho Yun' and Won-Jin Kim?")

LGHAL, *AGsm FISAS eI

(Received December 26, 2019; revised January 6, 2020; accepted January 16, 2020)

B OBWAA 32 AU SIS ol 1K) Al 4] 2820l sl A AR AN AR FEE Sl
& S}, Tt gl el Tkao| 3 A Q) WA o] S:glo] LR st oo] ol iz uid
Ao 5l 2w el

A& ZR ASFE 34 Vs BAS AIIeRAL, FEA| o] S AR S eIk T
49] F8 Ag-lof thet A2 S4& Soko] SRS ekl A=Y Y A FAHRE o] 85t &
A S F= A H AT 2= AN A8 ol (2o = WA Bl Y XA O g F S A
Aoz N 4= e LS TSI T E A5 S RO AR 8 XA Q) e s At
=74 23S vlarste] fEokglon, oS Hig e 2 4lqt 57| o S0l ot A FE A oM o] g FHEE W
7FoaL, W 4] 7hg Aol 527 ES WA e A stk
MO AFA I, Sheld s, Safuhel e, e

P

2l

ABSTRACT: An analysis model of noise map is proposed to evaluate and reduce the acoustical noise of power
plant and its surroundings. The sound powers of many noise sources are estimated by measuring the sound levels
of major equipments in the power plant. The analysis of noise has been made by using ENPro that is a commercial
program for environmental noise prediction. The proposed model is verified by comparing the results from noise
analysis and measurement at several points of the power plant units 1 through 4, and residential areas. It is shown
that noise map simulation using the proposed model has a reliability, since the overall noise level approximates
within the error of +2 dB. Furthermore, through noise analysis, the increasing effect of noise due to newly
established units 5 and 6 on residential areas is also analyzed. Consequently, the noise barrier is designed to meet
an environmental noise standard and satisfy low cost and safety conditions.
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Frequency [Hz] Overall 63 125 250 500 1k 2k 4k 8k
Boiler [dBA] 124.0 988 | 1065 | 1181 | 1190 | 1180 | 1141 | 1109 | 1016
Steam silencer [dBA] 83.7 58.9 63.9 73.8 77.6 73.7 74.6 75.8 70.3
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] 104.4 84.9 94.8 99.5 93.7 94.0 98.2 952 833
Booster-up Fan (BUF) [dBA] | 105.4 82.0 86.2 96.8 | 102.7 99.4 91.4 82.9 7.8
Absorber [dBA] 95.8 72 78.0 88.9 90.1 90.6 88.4 78.7 68.4
Stack [dBA] 110.6 86.7 96.9 96.1 | 1065 | 1069 96.3 96.4 96.4
Coal ship unloader [dBA] 117.1 9.9 994 | 1050 | 1090 | 1118 | 1112 | 1070 | 107.0
Stacker/Reclaimer [dBA] 104.3 84.9 87.8 91.6 98.8 98.6 96.8 942 93.5
Hydro electric power [dBA] 99.1 71.7 84.0 90.8 94.6 94,5 89.5 812 70.0
2.0 MW 104.6 83.1 93.7 98.1 98.7 98.6 96.3 89.1 80.2
WiFsBp/;’]Wer 2.5 MW 1113 97.8 | 1014 | 1043 | 1041 | 1032 | 1032 | 1029 93.4
3.0 MW 110.7 93.0 | 1047 | 1049 | 1052 | 1011 98.4 95.2 88.6
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(b) side view
Fig. 1. (Color available online) Topography and ground
model.

Fig. 2. (Color available online) Model of buildings and
machines.
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Table 2. Transmission loss of building walls.

Frequency
63 [125]250|500 | 1k |2k |4k | 8k
[Hz]
Boilerroom |\ 115 | g | 21 [ 23 | 25 | 28 | 28
[dB]
Turbine room
14171517 18|21 |21 |27
[dB]

Hydro electric
powerroom | 11 | 14 | 22 |24 | 25|22 | 17| 10
[dB]

Fig. 3. (Color available online) Model of flue gas de-
sulfurizer.

Fig. 4. (Color available online) Model of coal ship
unloader.
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Fig. 5. (Color available online) Noise map at the sur-
roundings of plant units 1 through 4.

Overall
dB(A)

Fig. 6. (Color available online) Noise map at the sur-
roundings of residential district.

Table 3. Comparison of noise levels measured and
simulated at the surroundings of plant units 1 through 4.
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Table 5. Noise levels at the surroundings residential
district before and after the operation of new units.

Location No. @ @) ®) @ ®

Measured [dBA] | 73.6 | 782 | 792 | 70.1 | 71.0

Simulated [dBA] | 74.8 | 76.0 | 79.1 | 70.7 | 71.9

Table 4. Comparison of noise levels measured and
simulated at the surroundings of residential district.

Location No. ) @ ©) @

Measured [dBA] | 534 | 509 | 511 50.8

Simulated [dBA] 52.1 48.7 51.4 48.8

Location No. @ @ ©) @
Before [dBA] 52.1 48.7 51.4 48.8
After [dBA] 52.3 48.8 51.5 48.9

Fig. 7. (Color available online) View of thermal power
plant.

Table 6. Noise control act.

Morning &
Area evening Daytime Night
(05:00 ~ 08:00, | (08:00 ~ 18:00) | (22:00 ~ 05:00)
18:00 ~ 22:00)
Residential| 5 45 A below | 55 dBA below | 45 dBA below
district

The Journal of the Acoustical Society of Korea Vol. 39, No. 2 (2020)
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Table 7. Absorption coefficient and transmission loss
of noise barriers.

Frequency [Hz]| 63 | 125|250 500 | 1k |2k |4k | 8k

Absorption

X 021025/04|06]0.7]07|0.6]0.5
coefficient

TL [dB] 14 119 | 18 | 24 | 38 | 51 | 67 | 72

(a) installed position
30°

lam

(b) shape

Fig. 8. (Color available online) The 1st noise barrier
model.

Table 8. The 1st analysis result of noise barrier.

Case |Height[m]| @ @ ©) @
no barrier - 523 48.8 51.5 48.9
Case 1 5 51.1 46.1 49.9 494
Case 2 10 51.0 45.6 49.9 494
Case 3 15 50.6 45.6 49.7 49.3
Case 4 20 50.4 45.6 493 48.6
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(b) shape

Fig. 9. (Color available online) The 2nd noise barrier
model.

Table 9. The 2nd analysis result of noise barrier
design.

Case |Height[m]| @ @ ® @
no barrier - 52.3 48.8 S51.5 48.9
Case 1 10 39.7 439 43.2 41.2
Case 2 9 39.8 44.2 433 41.6
Case 3 8 39.9 44.2 43.4 42.2
Case 4 7 40.1 443 43.4 42.5
Case 5 6 40.3 44 .4 43.5 42.8
Case 6 5 40.8 44 .4 43.7 43.0
Case 7 4 413 452 43.8 43.2
Case 8 3 42.0 46.0 43.8 433

Table 10. The 3rd analysis result of noise barrier
design.

Case |Length[m]| @ @ ©) @

no barrier - 52.3 48.8 51.5 48.9

Case 1 350 40.7 44.4 43.6 43.0

Case 2 320 40.7 44.4 43.6 48.4

Case 3 290 40.7 44.4 43.6 48.8

Case 4 260 40.7 44.4 43.6 48.9

Case 5 230 40.7 44.4 43.6 48.9

Reflective .
Installed position Le[:;lng]th barrier H[erlng]ht
[°/m]
residential district 350 30/3 5
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