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Visualization of Air Current when Noise Occurs with Throttle Rapidly Opening
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Pressure measurements were conducted and
airflows were visualized inside the intake manifold to
help enable an overall understanding to be obtained of
the phenomenon of noise occurring under conditions
of rapid throttle opening during engine operation.
The use of plastic intake manifolds and drive-by-
wire (DBW) has made this noise more conspicuous.
The results of attempts to identify the sound source
showed that the noise was radiated from the surface of
the intake manifold. For measurements of the behavior
of the airflows inside the intake manifold, airflows
were visualized while the engine was in operation
using a high-speed camera (taking advantage of recent
performance enhancements) and a special lighting system
in a method that can be applied during the development
process. The results of these measurements demonstrated
that noise resulting from the collision of high-speed
airflows is the origin of the noise under study.
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Table 1 Engine specifications
ltem Specification
Engine type 4-stroke gasoline engine

Cylinder configuration In-line 4-cylinder

Bore x stroke (mm) 87 x99
Displacement (cm?®) 2354
Compression ratio 10.5

Valve train 16-valve DOHC i-VTEC

Intake manifold

Max. power (kW [PS]/ rpm)

Plastic with glass fiber
142 [193]/ 7000
220 [22.4] / 4400

Max. torque (Nm [kgm] / rpm)
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Table 2 Specifications of light source

Light 250 W metal halide
Power consumption 290 W
Voltage 100 V 50/60 Hz
Filter UV, IR cut
Shutter Continuously mechanical type
Cooling Fan
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