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Fig. 1 Calculation model for 2. 7 m opening of gate
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Fig. 2 Flow pattern diagram of tunnel gate area under

different opening degrees
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Fig. 3 Flow velocity diagram of tunnel gate area

under different opening degrees
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Tab.1 Maximum flow velocity in uncompressed cavity

under different gate openings

fia] 177 FF B dpe Kt Wi 177 FF B [EPNIEEA
/m /(mes ) /m /(me+s )
0.2 29. 44 1.5 29.61
0.3 29. 39 2.3 29.61
0.9 29. 86 2.7 29.51

SIS N T A - N Rl s D
A TR AT TR % I PN I 3 A TR R B ) S A Y
A), H SV KT A AR U L AR T R AR
KRIPRITTIFREE Ry 2.3 mo Rh b B i K3 i /N T
AEURE s 72 TR TR BE O 0. 2,0, 3 m B, 3 3 H RS
P 1o e 0 g R o B e AN R R Al 2 v I D E R P
JIGE o L SH B 378 38 58 /0N % 6 P ) 5 i AR /N, & IR
Vil i DR UL 38 I 1) O R 498 O T g O, L e R U
AT 2 U ) L, S R TTIFREECR 2.7 m
Bof o & S X R 7. 63 m/s, i R T HE
WK,

5 S AN R 1T BT B T i e . e 1
5 AT Y BO(E R AUL T 55 B A 1l JES U 3 A ll'"‘i7J< b

gk TS DI R X it T HE v R TR K T R R i I 5 « 119 -
8- —=— [ )HE02m —~v— @ JHEL5m
—o— @[ JFE0.3m —o— @ JFFE23m
K —A— [ JFE0.9m BIIFE2.7m
61
£ 44
B
=
2_
0_
o 1 2 3 4 5 & 1 8

)\uﬁ/(ms )
B4 AEETFETREE A &R E

Fig. 4 Flow velocity in the middle of tunnel
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Fig.5 Flow velocity of tunnel near bottom
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Fig. 6 Bottom pressure under different gate openings
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Fig.7 Comparison of cavitation numbers at

different gate openings
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Influence of Gate Opening on Hydraulic Characteristics of Hydraulic Tunnel
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Abstract: In order to reveal the influence of the gate opening on the hydraulic characteristics of hydraulic tunnels, a
two-dimensional model of silt-releasing tunnel with different gate openings was established. The VOF method and stand-
ard k-e turbulence model were used for three-dimensional numerical simulation calculation of flow field in abrasive section
of flood silt-releasing tunnel. The hydraulic characteristics such as flow state, velocity and pressure near the gate were
obtained. The hydraulic characteristics under different gate opening degrees were analyzed to obtain the cavitation number
from the gate to the threshold. The results show that when the gate operation opening is less than 1/2 maximum open-
ing, the larger the gate opening is, the smoother the tunnel flow state is, the smoother the flow velocity near the bottom
is. the lower the pressure difference between the upstream and downstream of the tunnel floor is. The smaller the gate o-
pening is, the smaller the flow rate in the pressure cave is, and it is easy to cause sediment deposition; The greater the o-
pening of the gate is. the more favorable the overall operation of the tunnel is. The research results have guiding signifi-
cance for the optimization of the operating opening of the hydraulic tunnel gate and the anti-wear repair of the gate bottom sill.

Key words: flood discharge tunnel;gate opening;hydraulic characteristics; VOF model; anti-wear repair





