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Investigation on Characteristics of Secondary Noise for the Duct

Wang Hongjian, Zhang Rui, Luo Wang

(School of Aeronautics, Northwestern Polytechnical University, Xi'an 710072, China)

Abstract: The performance of the duct muffler can be reduced due to the secondary noise of the inner flow. Using
two structures of simple expanded mufflers with and without transitional arc, the characteristics of secondary noise
for the duct muffler are investigated based on RANS and LES. Firstly, the comparison study for the two mufflers is
conducted by the acoustic analysis; then, the distributions of turbulent strength and fluctuation of pressure of the
inner flow are investigated by CFD analysis; finally, the broadband noise and local noise strength are computed
based on fluid analysis results. Investigation results show, the characteristics of the secondary noise for a duct muf-
fler are largely dependent on the geometry of the muffler. The effects of the transitional arc on the performance of
transmission loss for the muffler are little, while it can decrease to a great degree the gradient of the speed of shear
layer and the strength of the turbulence for the inner flow, and further to reduce strength of the secondary noise

dominated by broadband noise for the flow.

Keywords: muffler; secondary noise; broadband noise; transmission loss; LES



