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Analysis of Flow-Induced Acoustic Resonance in Tube Banks
—Resonance in Transverse and Flow Direction—
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This paper theoretically evaluates the amplitude of tube bank flow-induced acoustic resonance in a heat
exchanger. Based on a forced oscillation model, this method uses the acoustic characteristics of the chamber

containing tube banks and vortex-induced excitation forces with a particular Strouhal number that changes with
the pitch-to-diameter ratio of the tube array. Experimental results on acoustic resonance in transverse and flow

directions agreed well with calculated results.
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Acoustic field and fluid exciting force
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FEM mesh division of acoustic field
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Analytical model without baffle
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Pressure response and gap velocity
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Experimental duct for heat transfer and calculated
mode shapes of pressure and particle velocity
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Acoustic resonance and gap velocity
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Pressure distribution in flow direction
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