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Flow noise reduction mechanism of viscoelastic
fluid in sudden expansion pipe

SONG Kai—yao, JIN Guo—yong, YE Tian—gui, LIU Zhi—gang
(College of Energy and Power Engineering, Harbin Engineering University, Harbin 150001, China)

Abstract: Aiming at the problem of flow noise reduction in sudden expansion pipe, this paper investigates
the flow noise characteristics of viscoelastic fluid in a sudden expansion pipe and reveals the noise reduction
mechanism. The flow noise in the sudden expansion pipe could be controlled by viscoelastic fluid which is
obtained by mixing the surfactant with water. Based on the finite extensible nonlinear elastic model with
Peterlin approximation (FENE-P), the flow noise is calculated by using Fluent UDF, combined with Large
Eddy Simulation and the Ffowes Williams-Hawkings method. The Reynolds number is 8000, the maximum
polymer tensile length is 10, and the Weissenberg number (We) ranges from 0.1 to 12. The results show that
when We reaches a certain value, the flow field is stabilised and the generation of vortices is delayed. Thus,
the formation of large vortex that generates low-frequency noise is inhibited. The fluctuating pressure and
fluctuating velocity inside the pipeline and at the pipe wall are reduced significantly, so that flow noise will be
suppressed from the perspective of sound source. With the increase of We, the effect of noise reduction is
enhanced and the frequency range of noise reduction is extended, but when We exceeds a certain value, the

noise reduction effect reaches the threshold.
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