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FEM acoustic modal analysis due to location of acoustic baffles to avoid
acoustic resonance in the tube bank of boiler for power plant
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ABSTRACT

A flow induced mechanical vibration and acoustic resonance should be considered at design stage
because they are mainly occurred in the tube bank of boiler. Acoustic resonance is occurred when
the vortex shedding frequency of tube bank coincides with the acoustic natural frequency of the
cavity. Effective solution to avoid acoustic resonance is installing acoustic baffles in the tube banks
parallelly inside of the flow cavity. Thus, location and number of acoustic baffles should be exactly
calculated to eliminate the acoustic resonance. This paper presents case study of acoustic resonance
due to inappropriate number and location of acoustic baffles. Measured frequency and mode in the
study is verified by FEM acoustic modal analysis. The number and location of acoustic baffles to
avoid acoustic resonance are calculated by using FEM acoustic modal analysis.
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Fig. 2 Vibration spectrum at full load before soot
blowing
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Table 1 Vortex shedding frequency

RH RH RH RH RH
-1 ] I-2 | 1I-3 -1 -2

Vortex shedding
51.6 | 48.7 | 45.8 | 745 | 62.7

frequency (Hz)

SH SH Sec. Sec.
I-1 -2 ECO-1 ECO-1
Vortex shedding
44.5 | 43.7 67.2 63.3
frequency (Hz)
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Table 2 FEM analysis result of SH-I
Mode Acoustic natural frequency (Hz)
1 29.1
2 29.1
3 41.5
4 56.2
5 57.5
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Fig. 6 Acoustic mode shape of full model

Fig. 7 The 1% acoustic mode shape of modified SH
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