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Noise Simulation of Subsidence Cooling Tower
Ji Deliang Li Kongqging
( Civil Engineering College, Hunan University of Science and Technology, Xiangtan, 411100 )

[ Abstract]  Sound barriers installed in cooling towers can effectively reduce the impact of noise on the surrounding environment.
Its sleeping mode will have an impact on the indoor environment when it is installed in a sunken manner. The influence of three
factors such as sinking and sinking on the cooling noise, this paper simulates the cooling tower according to the sound ray tracking
method. The simulated noise results are similar to the field measured trend, and the decoration changes are similar, and the
maximum estimate is 8% of the tower. In the research, the simulation method was used to determine the sound wave attenuation at
the sound receiving point as the test target, and 16 different cooling tower fields were simulated. It is found that the height of the
sound barrier outside the shadow area is significantly affected by the height of the sound barrier, and the height of the subsidence
analysis in the shadow area is significantly affected. In addition, today, the formula for the attenuation of noise in the acoustic
shadow area and outside the shadow area is summarized through linear regression of acoustic waves. The R? values of the two
reached 76% and 97.4%.
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Fig.1 Cooling tower system
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Table 1 Noise measurements at each measuring point

during cooling tower operation

R iZE/Hz  MEVE/dB R1/dB R2/dB R3/dB - R4/dB

31.5 97.4 69.7 673 66.2 64.6
63 99.4 70.4 69 66.8 66.1
125 99.5 69.8  65.7 65.3 64.8
250 96.1 71.6  69.1 67.9 64.9
500 91.9 66.5 64.9 63.6 60.1

1000 86.7 63.8 639 58.5 54.4

2000 90.4 684  67.6 62.8 57.7

4000 87.4 64.6 64 58.3 54.3

8000 83.8 57 55.9 49.9 50

A F/dBA 96.3 72.9 72 67.9 63.9
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Fig.3 Schematic diagram of cooling tower system
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Table 2 Sound absorption coefficient of building

materials
o L i Hz
125 250 500 1000 2000 4000
VBT 0.06  0.05 0.05 0.04 0.04 0.04
R 0.01 0.02 0.02 0.02 002 0.03
K BB A T 0.01 0.01 0.02 0.02 002 0.03
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Table 3 Simulation test factors and levels

¥
f; FREREE O TR RREZRAE
/m /m /m
1 25 6.5 1
2 3 7 2
3 35 7.5 3
4 4 8 4

x4 ERRLETTRIR

Table 4 Simulation test schedule

» REMEH R
e HF EF BT N

B 1 ) FUIAFBSEEE M 2AFY
I/ dB R E/dB

1 1 1 1 36 37.4

2 1 2 2 36.3 38.5

3 1 3 3 36.3 39.4

4 1 4 4 35.4 40.6

5 2 1 2 38.8 37.4

6 2 2 1 359 38.7

7 2 3 4 37 39.4

8 2 4 3 354 40.1

9 3 1 3 358 37.4

10 3 2 4 367 38.1

i 3 3 1 417 39.5

12 3 2 39.3 407

13 4 1 4 363 37.5

14 4 2 3 39.9 38.7

15 4 3 2 419 39.5

16 4 4 1 438 40.2
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Table 5 Representative sound point 1 range analysis

1 K A1 A5 2 A7 3
1 144.00 146.90 157.40
2 147.10 148.80 156.30
KfH
3 153.50 156.90 147.40
4 161.90 153.90 145.40
1 36.00 36.72 39.35
2 36.77 37.20 39.07
Kavg 1§
3 38.38 39.23 36.85
4 40.47 38.47 36.35
B EEKE 4 3 1
R 4.47 2.50 3.00
IKFH 4 4 4
RKFEZH r 4.0 4.0 4.0
BEFEkFoER
# 4047
” 3923 L
* 8.47
3856
k)
# % 37
37 36. 36.7; 385
6.35
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Fig.10 The mean value of each factor range of
representative sound receiving point1
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Table 6 Representative sound point 1 range analysis

i K ¥ 1 ¥ 2 7 3
1 155.90 149.70 155.80
2 155.60 154.00 156.10
K14
3 155.70 157.80 155.60
4 155.90 161.60 155.60
1 38.98 37.42 38.95
Kave lt 2 38.90 38.50 39.03
3 38.92 39.45 38.90
4 38.98 40.40 38.90
KT 4 4 2
R 0.08 2.98 0.13
IKPH 4 4 4
FEAKFE L 4.0 4.0 4.0
EFE=KFSEE
§ao | T 20 2 7Y ﬂw s BT s s
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Fig.11 The average mean value of each factor range of
representative sound receiving point2
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Table 7 Linear regression analysis results of

representative sound point 1

EPEE$ A4 95% CI VIF
i 35.137** 32.278~37.997 -
T 1 1.502%* 0.863~2.142 1.000
¥ 2 0.728* 0.088~1.367 1.000
K¥ 3 -1.123%* -1.762~-0.483 1.000
FEA & 16
R 0.760

F18 F(3,12)=12.679, p=0.000

£p<0.05 **p<0.01
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Table 8 Linear regression analysis results of

representative sound point 2

EPEE$+4 95% CI VIF
i 36.538** 36.129~36.946 -
T 0.002 -0.089~0.094  1.000
T2 0.987%* 0.896~1.079  1.000
¥ 3 -0.027 -0.119~0.064  1.000
FEA & 16
R 0.974

F1H F(3,12)=149.853 , p=0.000

£p<0.05 **p<0.01
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