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Acoustic resonance by length of acoustic baffle at Finned Tube bank
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ABSTRACT

This paper presents phenomena of vibration and noise due to acoustic resonance in tube bank of a HRSG. Acoustic
resonance is may arise when the vortex shedding frequency coincides with the acoustic natural frequency. At this tube
bank, dominant frequencies of vibration in this system were 43.5, 67.5Hz. The 3" acoustic natural frequency calculated
was 68.5 Hz. When the difference of vortex shedding frequency and acoustic natural frequency is within +20 %,
acoustic resonance could occur. In this system, in order to prevent acoustic resonance, acoustic baffle was installed in
the tube bank before operating. But acoustic resonance occurred. So, we evaluate the effect of acoustic mode due to
baffle extension length. After investigating, we did revise acoustic baffle to eliminate acoustic resonance effectively.
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S : Strouhal number, F X4k
\% : Flow velocity, [m/s]
D : Tube outdiameter, [m]
w : Duct cavity, [m]
C : Speed of sound, [m/s]
R, : Critical Reynolds Number

X : Longitudinal Spacing/Tube Diameter
Xq : Transverse Spacing/Tube Diameter
X : Damping parameter, 344 <
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X Magnitude of vibration
<2000 No vibration
Low likelihood of
2000<x<4000 vibration, weak vibration
High likelihood of
x>4000 vibration, strong vibration
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Fig.1 Schematic diagram of Horizontal HRSG.
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Fig.2 Test positions of vibration and noise
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Table 2 Test equipment to measure vibration & noise

Equipment Model
Signal Analyzer Medallion, USA
Accelerometer B&K 4378
Charge Amplifier B&K 2635
Microphone B&K
Acoustic Pressure Meter B&K
Sound Level Meter B&K
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Table 3 Overall vibration value and dominant Frequency

.. . Oyerall Dominant
Positions vibration value frequency
[mm/s-rms ]
Gas Turbine 1.295¢e-1 random
After B.S. 7.336e-2 12 Hz
1* module 3.679¢-2 75.5,67,43.5
2" module 2.675e-1 67.5 Hz
3" module 3.358e-1 67.5, 43.5, Hz
4™ module 1.1547¢-1 67.5,75.5 Hz
5™ module 2.274¢-2 67.5 Hz
6" module 9.021e-2 67.5Hz
7" module 8.423 e-2 43.5Hz
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Fig. 7 Results of acoustic mode analysis
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Fig. 8 Acoustic pressure distribution

Table 4 Acoustic mode by analysis results Unit:Hz
mode Calculation | Analysis Error, %
1 22.82 22.82 0
2 45.64 45.65 0.02
3 68.47 68.49 0.03
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