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Effects of boundary layer thickness on water surface fluctuation of supercritical flows below a sluice gate
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Abstract: This report presents effects of boundary layer thickness on the water surface fluctuation of supercritical flows below
a sluice gate. The water surface for the undeveloped flow (UD) or the partially developed flow with 6/h = 0.5 (PDg 5) are
smooth, glass-like, and transparent, where 6 = boundary layer thickness and & = water depth. The free-surface fluctuation is
large in the fully developed flow (FD). This is because the turbulent boundary layer for the FD reaches the water surface and
is fully developed. For the partially developed flow with 6/h = 0.8 (PDy g), the water surface fluctuation is smaller than that
for the FD and is intermittent. It is considered that the turbulent boundary layer intermittently reaches the water surface for

the PDy g, causing intermittent fluctuations of the water surface.
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ZHWTPD (6/h =0.5~0.8) OFIFHDKEBLE %17 >
7z 22U, F [=V/Jghl &7 Vv— R, g 3@ HhnE
JE, VXM EETE, R, [= VA/v] ZL A VAR, v ik
KOERMERETH 5. FWHROKEEE % €202/ 5 72
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TH5 (Fig.1 ).
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Tablel: Experimental conditions for measurements of water

depth

Inflow F, R, x10™* ¢&/h h X T
condition (-) (-) =) (m) (m) (°C)
UD 72 62 0 0.0175 0 28
PD 72 62 0.5 0.0180 0.406 26
72 62 0.7 0.0177 0.613 27
72 62 0.75 0.0177 0.669 27
72 6.2 0.8 0.0177 0.726 27
FD 72 62 1.0 0.0175 1.861 28
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Figurel: Definition sketch
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Figure2: Water surface of supercritical flows for F,. = 7.2
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DKE DM Y& ZBH K E W (Fig2(d)) Z &2kt L T

W3, 6/h>0.7~08 DA, §/h DEANZHEN VA2/h

0.03 T T T T
o 0
| © PDy; )
002 [ O o0
' ® PD,
= @ PD,
N L ! i
H§ ® D (x=2x,)
0.01 8 5@@ —
0.00 (f TER S Y N E R N
0.0 02 04 06 0.8 1.0
5/h

Figure3: Relationship between water surface fluctuations

and boundary layer developments

IS 5. T, PDgg A D S K I IR 72 1]
e BEDEISR I NER (Fig.2(c) & HIGLTWA. 2
D Z klE, PDyg OHEITEEENOEL AN R KIE
FCEL, KEHOMMNEEHZFLLDEEZON
5. Thbb, PR EOILREREICEWTIE, y=126
ECHMIRMICHEEZRIFTZ 2 B L HURBLREL,
y=126=12x0.8h=0.96h~h, DF bKMHEL T
LR R E DR E R Z T - DeEZ N5,
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AN —=AF — N TFTHREIZBEWT F, =4 ~ 8, R, =
6.2 x 10* DEFHEOKELE & FLFEREIE X & ORI
DWTEMM A DERINIMET Uz, EEEET A A AT
12 & o TE S N SRR DR & B F KM EHZ & - T
BonKHABORERICEDE ; OILFERE 51T
FFET B L HFHAKTOM N E ZEIKRE L 25 ; Q5K
HE DM & ZBEIHE ULhsd 2 Wriki O ELIRBL 5L O F iR e
1207<6/h<08TH3, ZEIARINI.
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