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A Study for Fluctuating Flow Rate from a Streamwise Vibrating Gate
(Flow Velocity Measurement by Laser Doppler Velocimeter
and Instantaneous Flow-Rate Coefficient)
THMET BB AUEER
by Noriaki ISHII, Akinori NAKATA and Tomio MARUYAMA

This paper presents the model test results for variations in flow rate from a streamwise vibrating gate. A
vertical gate was forced to vibrate in the streamwise direction, at various frequencies from 1.0 to 15.0 Hz, where
the gate vibration amplitude was fixed at a small value of 0.5 mm and the gate opening height at 3 mm which is
far smaller than the gate-opening water depth, 175 mm. The instantaneous discharge flow velocity induced by
the streamwise gate vibration was measured along the gate opening just under the gate bottom, by a Laser
Doppler velocimeter. The flow velocity amplitude and the phase-lag relative to the gate vibration were calculated
from the measured data of flow velocity. Finally, the amplitude of flow-rate variations was calculated by
integrating the data of flow velocity amplitude over the whole gate opening, and was divided by the flow-rate

change induced by a quasistatic gate vibration, thus resulting in the instantaneous flow-rate coefficient.
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Fig.3 Waveforms of measured fluctuating flow velocity
and horizontal gate vibration

3. EERR

ZITH, FREXo=0.5mTH — b ZEFRICK PR S g, ZDOLEEDS — P OKTHRE X 2R
TEY,

X = Xocos(2xft) D
ZIT, X@EBMCAN S FAEIEETS (K2%228) o 7~ bORE { & 1z 516H2% TEAL X
i, ZOEEDOHUKMOERHFEVIZ, RIBE Vo. ¥ — POKFRENICHT S MHEENA v ETHE

V=Vocos(2zft— ¢+ (2
TETIENTE S,

ZEimEVE, ¥— FOETTRM U7, FHEILAHEO FMEEMAEICH /A ETH S, L— Pk
ST LI BB BOKRED —MER 3 IR T . EDREV, TO5F— POKTFREXDZ N T NOERRH
W TH B, BHIRGORBEII2MNzTH 5, 7 — FORIIIEEMBRG TR Uco THENZH S
NERETH B, L, MEOKEBICEIZDOEREERANEENT S, JHNEEAEDORMHFHN
MR TR DICE L D TH 5. MHRBORHBHPE A5 & BEBERMIAMIIIZS -
EREBLRNVTHEHNATL 3,

EEHHRBOEEMEEL SMEDRIBE Vos ¥ — MOKEEIITH TS MEENA 0 FEE Ui, TOKE,
FSRBEERSITER UCBITREE TE 53R D/ T 5 72oiT, FFTHP-54234) % W0 TEHBIEIE O HiEH 1
RAREAEET > 72 BRONTERERAITRT, SEOHEZY — VETOMBHEI O — F TiE TORL
BOEREEET, NI A - 3EERGOREH{ H2)TH5, TI Tk, f=16HzD & EDTF—F b ERL
T30, ZOREDRKREICIE S ERBEICHGENTREL T,

REDERBVold. WINDOHBRHE{ OFAK S, ¥~ PFTMICEIC B ERE AR ETRT, &Y
HENWRECABE, TRICH U THREDIRIE Vold £2EMIC/NI 125, BNALHEA ¢ vid, IRBE 261z

—877—



= St 16141210 864 2 3.0

E /

://20 2.0r f[Hz]=16

// /14

/o0 1.0 2

_____ , , 546 8 10 ‘ ‘
/ 0.05 0.15 0.2 025 0 20 40 60 80 100 120
/ // Vo [m/s] b, [deg]
Channel floor (a)Amplitude (b)Phase-lag relative to gate vibration

toward the upstream direction

Fig.4 Fluctuating flow velocity along the gate opening just under the gate bottom,
associated with horizontal gate vibration
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