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Abstract : Unsteady flows in a semi-induction system was investigated to verify their characteristics. A
semi-induction system was designed and made to verify the flow characteristics in an intake system. To aftain an
intact wave of an intake pulse, a single semi-intake system was adopted as a test rig. The system consists of an
intake pipe and a rotary valve as a pulse generator, and a variable volume Helmholtz resonator. The variable
volume Helmholtz resonator was mounted in the intake pipe to enhance a breathing capacity and engine
performance. The phase and amplitude of the pulsating flow in an unsteady flow system were found to affect the
charging capacity significantly. The behavior of pressure wave, their phase and amplitude were investigated in

various regions. Some of the results obtained from experiments were described.
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¢ Area of the neck of Helmholtz Resonator
. Length of the neck of Helmholtz Resonator
 Volume of Helmholtz Resonator

> The speed of sound

. Frequency of Resonance
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CR : Close Resonator
SR : Small Resonator
LR : Large Resonator
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Fig. 2 Schematic diagram of the Helmholtz
Resonator
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1. Air compressor 2. Air reservoir

3. Regulating valve 4, Air surge tank
5. Flowmeter 6. Air surge tank
7. Semi-induction pipe 8. Resonator

9. Pulse generator 10. Rotary encoder
11. D.C motor 12. Motor controller
13. Amplifier 14, Terminal block
15. DAQ(PXI) board 16. Computer

m ' Pressure transducers (no.1~no.4)
Fig. 3 Schematic diagram of experimental apparatus

Table 1 Dimension of intake system

Ttem Di(ameter Length &
mm) Volume
Surge tank(small) | 350x400x500 70 ¢
Surge tank(large) | 600x700x500 2104
Semi-induction pipe 40 850 mm
Pulse generator 40 300 mm
QOutlet pipe 40 780 mm
CR(Close Resonator) - 0
SR(Small Resonator) 100 1177 cc
LR(Large Resonator) 100 2355 cc
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Table 2 Requirement of experiment

Item Method of experiment

Flow 30, 60, 90 Nm'/h

Pulse generator 128, 356, 600 rpm

Resonator CR (0 cc), SR (1177 co),
volume LR (2355 cc)
Encoder 0.5 deg/pulse
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Fig. 4 Variation of measured intake pressure with
various condition at 30Nm'/h-128rpm
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Fig. 5 Variation of measured intake pressure with
various condition at 30Nm'/h-356rpm
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Fig. 6 Variation of measured intake pressure with
various condition at 60Nm’/h-128rpm
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various condition at 90Nm'/h-600rpm
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