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Effect of thermo-viscosity on noise propagation
in engine exhaust pipe

KANG Zhong-Xu JI Zhen-Lin

(School of Power and Energy Engineering, Harbin Engineering University,
Harbin 150001)

Abstract The thermo-viscosity of gas can attenuate the sound waves in the propa-
gation, and the sound absorption coefficient is increased with temperature. In view of
the higher temperature of the engine exhaust gas, the effect of thermo-viscosity on noise
attenuation in an exhaust pipe needs to be considered. Based on the pseudo-plane-wave
theory, transmission losses (TL) of exhaust pipes are calculated for the first time for
different temperatures, flow velocities and pipe dimensions. The results show that in-
creasing the temperature and frequency can enhance the sound attenuation of a straight
pipe caused by the visco-thermal effect, while the increase in the flow velocity and pipe
diameter will reduce the sound attenuation. Prediction of TL of a simple expansion
chamber demonstrates that the effect of thermo-viscosity improves the sound attenua-
tion somewhat at the pass frequencies.
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