Development of an active muffler for medium-duty diesel vehicle

considering thermal influence and tracking control ability

by

Takeharu Tanaka Kegiang Li™

Abstract

The practical active exhaust muffler using ANC system was studied for reducing the harmonics of basic frequency
which are the main components of exhaust noise generated by a medium size diesel engine truck during the period of
acceleration. The muffler structure which reduces the thermal affect to ANC speaker by exhaust gas, was designed, and
the time base Synchronized Filtered-X method with a modified variable stepsize algorithm was proposed as the control
strategy in time-varying environment. The effectiveness are verified after applying the ANC system to the exhaust

noise control of the truck on the condition of accelerated running.
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Table 1  Specifications of test vehicle
Gross Vehicle Mass 7,780 (kg)
Engine Displacement / 5,785 (ml)/
Number of Cylinders(Layout) | 6 (in Line)

Maximum Power

136/3,000 (kW/rpm)

Maximum Torque

520/1,800 (Nm/rpm)

Model Year

1988 year
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Fig.l Tracking analysis result for exhaust noise

during vehicle acceleration
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Fig.2 Schematic layout of the active system muffler and the measuring positions of the active muffler for
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Fig.3 Schematic layout and dimension of exhaust system with the sub-muffler and the active muffler
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Fig.4 Measured result of acoustic transfer function H(f) between the error microphone and the dual source speaker

of the muffler with L.P.F.(fc=350Hz)
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Fig.6 Block diagram of the SFX method as applied to exhaust noise control
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Table 2 Specification of ANC Control System

DSP Board HERON (DSP6031)
Clock Frequency 40 MHz

Sampling Rate 3.2kHz

Filter Tap Total Number 32

Table 3  Specification of ANC Mulftler

Source Speaker FOSTEX-FW127 X2
Diameter of Source Speaker 160 (mm)

Rated Input 17 (W)

Max. Input 50 (W)

Amplifier Roland SRA-1200(2ch)
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