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Optimization control of low frequency exhaust noise of
diesel engine muffler

CHEN Guoqgiang, LIU Junlong, HU Liang, MENG Xiangqi, CHAI Yang
Weichai Power Co. ,Ltd. , Weifang 261061, China

Abstract :In order to solve the problem of the low frequency exhaust noise and achieve better subjective feeling
of a diesel engine, the exhaust noise spectrum of the diesel engine is collected and the noise contribution is
analyzed. The installing space is unchanged, this article focuses on the exhaust muffler optimized process and
structure design by modifying the size of expand muffler and Helmholtz resonator and test verification. The
results show that the muffler achieves higher transmission loss for all conditions especially at low frequency. The
muffler is verified by testing, The noise near the main noise frequency (90, 180 Hz) in the low frequency band
is reduced by 12-16 dB. Meanwhile, the muffler show very good adaptability at different temperatures. The
quantitative control of low frequency noise is effectively realized. The optimization and improvement can provide
reference for reducing low frequency exhaust noise of diesel engine.
Keywords : exhaust noise; low frequency noise control ; muffler
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distance schemes are designed, and the effects of turbine housing throat structure on the static pressure
distribution of turbine inlet and turbine BPF noise are investigated by simulation and experiment. The results
shows that the flow state in the two flow volutes is quite different, the pressure in the volute near the turbine
wheel back is higher than the one far away from the turbine wheel back. The static pressure distribution at the
turbine inlet is non-uniformity in circumferential and axial, especially when the geometric angle of turbine
housing is between 300° and 30°. The flow volute throat structure is the key factor that leads to the drastic
change of static pressure when the angle is between 300° and 30°. The non-uniformity of the circumferential
static pressure at the turbine inlet and turbine BPF noise can be decreased by appropriately increasing the
distance between two throats, but the axial non-uniformity is not improved. The distance between the throats is
increased by 12. 1 mm, the maximum deviation of static pressure distribution between 300° and 30° decreases
from 4.21% to 3.35%. The average turbine BPF noise is reduced from 98. 13 dB to 90. 14 dB, decreasing
12.8%. The subjective evaluation of noise is significantly improved. This study can provide a reference for
improving the structure design of the throat and reducing the BPF noise of the turbine.

Keywords ; turbocharger; double-volute turbine housing; volute throat; static pressure distribution; BPF noise
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