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Clarification of Mechanism of Exhaust Orifice Noise via Exhaust Pulsating Flow Simulation
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ABSTRACT

Regulations relating to environmental noise generated
by automobiles are becoming increasingly stringent,
making it essential to develop simulation technologies to
contribute to the reduction of exhaust noise. The authors
attempted to make the pulsing exhaust flow produced by
an internal combustion engine visible using Schlieren
photography and to visualize the source of exhaust
orifice noise using noise holography. The knowledge
obtained from these experiments was used to develop an
exhaust pulsating flow simulation technology for exhaust
orifice noise that enables quantitative prediction of
levels. The major components of exhaust orifice noise
are compression waves and ring vortices; the new
simulation technology enabled further clarification of the
mechanism of production of this noise.
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| Exhaust pulsating flow |

Fluctuation of velocity & static pressure
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orifice noise source

| Vibration of exhaust structure |
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Exhaust noise

Fig. 1 Mechanism of generation of exhaust noise
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Fig. 2 Schematic of experimental apparatus
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Fig. 3 Schlieren photograph of exhaust orifice flow
(83000 rpm, Th15%)
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Fig. 4 Schematic of nonsteady acoustical holography
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Fig. 5 Nonsteady acoustical holography of exhaust
orifice noise
(5000 rpm WOT:Wide Open Throttle)
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Fig. 6 Schematic of experimental apparatus

g 790



Honda R&D Technical Review

Vol.17 No.2 (October 2005)

OoOo0oOoOoOoooooooompPontCccooooooOO

gboboboobooooboboboboooooon
gooooooooooboooboo2ssmmOnDOd

gobooobooooboooboooosooboobboooo

Model A

High-pressure

chamber Non-reflective boundary

Nozzle Valve  gtraight tube

Center axis

Non-reflective boundary

Model B

Orifice flow noise area

Center axis
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Fig. 9 Calculation model of sound power level
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Fig. 10 Pressure distribution (contour map)
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Fig. 13 Pressure distribution at exhaust orifice
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Fig. 14 Schlieren photograph at pressure ratio 4.0
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Fig. 16 Comparison of orifice noise at microphone (1 m)
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