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The vibration characteristics of low speed edge-tone
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2. Key Laboratory of Ultraphonics, Xi'an 710119, Shaanxi, China)

Abstract: Edge-tone is a complex fluid dynamic phenomenon. The paper researches the edge-tone phenomenon by
numerical simulation which is conducted under the condition of the jet instability, but below turbulence. The distribu-
tions of vortex, velocity and pressure as well as the characteristics of the reed at different fluid speeds are studied. Si-
mulation results show that the vortex street and pressure are alternately distributed on both sides of the reeds and the
fluid is obviously shaking. Based on the phenomenon, the mechanism of vibrating reeds generating edge-tone is preli-

minarily discussed.
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Fig.1 Structure diagram of edge tone generation device
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Fig.2 2D model of edge tone generation
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Fig.3 Computing grids

#1 BE. BEEURERHSE

Table 1 The parameters of nozzle, standoff distance and reed

No i % #E/mm et
XX Emmt KX 58 X E mm®
1 10x12x1 10 56x34x1
2 10x12x1 10 47x34x1

Bl 2.00e™ Pa, JHFALLN 0.3, #JE BN 7860
kg/m®. S FIBE S AR B 300, WM H 1 215
AuiIPEE h(ER 1 RARmEER) 2 10 mm, HAk
ZHONFR 1o W —umE e, —uwmEd, Mg
I3 KDY WA, SRR G B R g 0 oh 55
Jiik e AN AN H (velocity-inlet), gt
SRV S (wall) o

2 BEBAE R Ko
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G024, A ARk TR KM ME. Ak,
ARCAERHATHIFEN, 4 T RE EDW I I Hb 30 A3 355 A1)
PRENFFAE, EFE TAR i R AR ik, JF A
WA SRR AEAT E IS OL N TAE. BiHE,
TEMEE IR R S8R (R /N BA B 11 3138
ity PR B B ANAR (R 0 5 e o A S e e 1 B A
IF) 38 ity Ak LR 9 ) D9« 3 PR P ) 90 AT 2
B, DASRBIF 9T 3 A O e s ) DA R BE 1R 43 A
XA AR s TR IR T AE A — SR T,
ANTRVEE 7 R ity A L K 799 00 1 S S 1 R R ) 23 AT
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Fig.4 Vorticity nephograms at different fluid speeds for the reed
of 56 mmx34 mmx1 mm
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Fig.5 Vorticity nephograms at different fluid speeds for the reed
of 47 mmx34 mmx1 mm
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Fig.6 Velocity nephograms at different fluid speeds for the reed
of 56 mmx34 mmx1 mm
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Fig.7 Velocity nephograms at different fluid speeds for the reed
of 47 mmx34 mmx1 mm
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Fig.8 Stress nephograms at different fluid speeds for the reed
of 56 mmx34 mmx1 mm

(d) v=5 m/s
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Fig.9 Stress nephograms at different fluid speeds for the reed
of 47 mmx34 mmx1 mm
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Fig.10 Total pressure distributions on the reed at different fluid speeds
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