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The Development Process of Self-Sustained Oscillatory Flow

in a Grooved Channel

KQ]I KUNITSUGU(Dept. of Mech. Eng.)) Tatsuo NISHIMURA(Dept. of Mech. Eng.)

The development process of self-sustained oscillation in a grooved channel, in the stream-wise direction, is studied
by the electrochemical method. The unsteady wall shear stress measurements show that the flow periodicity in the
stream-wise direction is preserved after the onset of the self-sustained oscillation. However, as the Reynolds
number is further increased, the flow periodicity is not kept and the magnitude of unsteadiness increases in the

downstream direction.

Key Words: Grooved Channel, Self-Sustained Oscillation, Wall Shear Stress, Electrochemical Method

1. #8

TR B =RV X — DT DI s D /NAE
R DT8O O N Llgas OBF . 1G9 WE % oy
RS % 7= 8 ORI S AR DFFNT 72 & D 53 B2
W, I LA 2 RO A E B D TR
HREE - TWND, FICHEEHINLIDE, LA
JNVAEBHIBS NIRRT, EOXHITLTE -
YWEBERELZR EIEDINEWVWOIRBETHY .,
BN FEE LT BEL S iih 2 IEE &1k
SHRFZAEL D IT<BEROERZFHL T =
EE & MAHOBEMEEL XS, 7 RS ©F
ERFZEE TV D VD)

WL HEZ LS {}luf'tk@fﬂ & LT AT R D
PRAL I A fﬁﬁ/Lﬁﬁ@< T A% R I G E L
7o AEBfFE Y bIF oD, AT
¥ T ‘Z;MZIUJ%E!’J&T EMEIC LD
Tollmien—Schlichting (T-S) 23 ¥R L C B AR
BaET o0, 1T<BEEZLE D W TIE, T-SED
HBLT DR LA 2 VX I B L 055
D 101D 1 OREICETERTT 2 Y, 2ok
XM TIEFHM VA ) VA TR EIEE
wWALT 570

PR 51, <IEAMEREEZ R WY EBE)
TR ATV, BRI AERICE LB EETE
WAELLZE, £, <IFHOBLEEHICR T
HZEHDORENVDREL R DHIT L ARIRE O
KA I NVZEMETTHZ 2 /ALY,

&L TATINE TOMHZETI \MV®%HW
TR JEIME ) GREHE L T NI b BBy 7 JE
M2 AE LIt M Tt C& 7z, LinL

VABERHEHWDL Z ENTE D,

Schatz & OPEAVS AN JE WIRIIZBLE L 7 s A
K& H T 2WIEIRT 5 FRE L OEER 22 bF
72 i, I BER R O TR T, R CR
B LTEANLEMEN ANz m o THRET D &

W7 SRR IRPEE RTINS Z EEH BN
L7z, TOZ EiE, EEOWRKICHE VT Ly
&T(;MEU NI G R D AREEE TR L TE

. FFZE. Stone & Vanka {2k D 14 fHOE/ M
Eiﬁ5%%?&%%%!:%‘3‘5%&f@7 T2 l—v
a v Vi, ARRIEBIOLESHN THRM LY K& <
mHZEERLTVD, Lo T, %@@ﬁ%’
BITLE - WEBIEEZ RS 2720
BB WA~ O B AR E) O % $ﬁ*£zi’uﬂ’\\
B 2 5B OV TR 2 430
B5D, RFETIE, EEOPHNTELLIEAH
it & W & O TR E & B S TE 2T
IHEEFFH Z ATV B ARENGTE O it 1 72 %6 12
WERIZOWTHRLZEZ2HMNET D,

2. %%ﬁﬂt

EHEE (T AR LLATORIE Y TRV b

upper plate PtCathode d=0.5mm

A N vl y e SN N
o ST W TN T T

o i i :

S SRS \% Dl
lower plate 1;44‘4
3rd groove 5th groove 7th groove

8-grooves, H=7.0mm, a=5.6mm, L=33mm, 1=22mm, W=80mm

Figure 1 Grooved Channel
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Figure 2 Detail of Electrode

Concentration of solution

K;3Fe(CN)g 0.01mol/¢
K4Fe(CN)g 0.01mol/¢
NaOH Imol/¢
Physical properties (at 25°C)

Density p 1037kg/m’
Viscosity p 1.091 X107 Pa-s
Diffusivity D 0.6683 X 10°m?/s

Table 1 Properties of Electrolyte
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Figure 3 Position of Electrodes and Electrical Circuit
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Figure 4 Visualized Stream Lines for Steady Flow
at Re=206
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Figure 5 Wall-Vorticity profile by numerical
simulation at Re=200
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Figure 6 Visualized stream lines for self-sustained
oscillatly flows at Re=310 and 498
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Figure 7 Time signals on three cathodes
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Figure 8 Strouhal numbers vs Reynolds number
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Figure 10 Wall shear rates vs Reynolds number
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