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Acoustic resonance by Inserting Anti-noise Baffle in the Tube Bank of Boiler
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ABSTRACT

This paper presents phenomena of vibration and noise due to acoustic resonance in tube bank of a large fossil power
plant. The phenomena of acoustic resonance may arise when the vortex shedding frequency coincides with the acoustic
natural frequency. In this system, dominant frequency of vibration and noise was 37.5Hz. The 3" acoustic natural
frequency calculated was 37.2 Hz. When the difference of vortex shedding frequency and acoustic natural frequency is
within +20 %, acoustic resonance could occur. If system is the state of acoustic resonance, vibration and noise become
large. In order to prevent acoustic resonance, anti-noise baffle should be installed in the tube bank. In the case of
installing baffle, we should consider the number of baffle and the effect of acoustic mode due to baffle extension length.
To do this, we did acoustic mode analysis. After installing anti-noise baffle, acoustic resonance was disappeared and

vibration magnitude and noise level was reduced dramatically.

7IeAdy
S : Strouhal number, non-dimensional
V : Flow velocity, [m/s]
D : Tube diameter, [m]
w : Width of duct cavity, [m]
C : Speed of sound, [nvs}]
Y : Damping parameter, non-dimensional
R, : Critical Reynolds number
X, : Longitudinal spacing/Tube diameter
Xr : Transverse spacing/Tube diameter
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(a) Schematic diagram of test points

(b) Configure of test points

Fig. 1 Test points of vibration and noise

Table1 Test points by load

Load Positions Elev. Test Points
Right | Rear
600 MW | Reheater |0PPCT | 72800 | 1 -
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Lower | 53850 2 2
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(b) Vibration spectrum at 750 MW
Fig. 2 Vibration spectrum by load
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Fig. 3 Vibration magnitude by load at ECON2
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- Fig. 4 Noise spectrum by load
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Fig. 5 Sound Pressure Level by load
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S : Strouhal number, Non-Dimensional
V' : Velocity of flow, m/s
D : Tube diameter, m
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R, : Critical Reynolds number
X : Longitudinal spacing/Tube diameter

X7 : Transverse spacing/Tube diameter

Table2 Vibration evaluation by damping parameter
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L -Magnitude of vibration
<2000 No vibration
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2000< <4000 vibration, weak vibration
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x>4000 vibration, strong vibration
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Table3 Material properties of gas

(a) 1* mode (12 4 Hz)
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Fig. 7 Acoustic mode at ECON2
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Table4 Acoustic mode by analysis results Unit: Hz
mode | Calculation | Analysis. | Error, % -
1 12.40 12.39 0.08
2 24.81 24.79 0.08
3 37.21 37.20 0.03

Item Value

Speed of sound, m/s 483.0
Temperature of gas, °C 358.0
Width of duct, m 19.488
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Fig. 8 Acoustic mode at ECON2(77.0 Hz)

-181-



5. HS2g Madd

51 & 4| Hol MY
FRTH FHT AtoldlE FFFGo] A8
I FETA 24" MY, & GFFR47)

off
oft
18
o
fu

VY A FEFLANN 23

%
S Q. ga FERANA 9F

U=

5
Ca
£ 2y A Z
=
B

A FFFAS JXIEM A= WEe &

oA FFHHLE dFGAA dAsoF FF5F
HojA TASE SFFFILE HAY 4 Atk
Nemoto 5ol 2l&td, Zulak T B9 2 4] o
doz wiES ARAAK SFFIE AT 5
Ues Ad¥Hoz g3 HMAHLE FA T
Td90= dAdo] BE wWEE AFAAT &
¢ 2ol gdHE AL 9 & 4 U Fig
9 = 359 AgE Afe FUE
=g A3 Fig. 9b)ol A & 4 9
=o|l T&4% T AL FFAA
Ad&EE & P

[ ——__—__]
(b) Baffle extension

(a) No baffle extension
Fig. 9 Acoustic mode by installing baffle in cavity
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(b) Sound pressure level by width
Fig. 10 Acoustic mode by test
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(a) Vibration spectrum
Fig. 12 Vibration & Noise spectrum at ECON2

(b) Noise spectrum
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(a) Vibration magnitude (b) Noise level
Fig. 13 Vibration and noise after installing baffle
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