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Tab.1 Comparison between the calculated and measured time-average pressures kPa
W 25 2t ST FRifE k-e RNG «-¢ Realizable k-& i k-0
-1 F-YX-01P 519.69 468. 69 464.23 467.92 462.67
. F-YX-04P 513.56 551.30 507.16 551.38 545.48
i F-YX-05P 425.19 386.09 373.38 342.73 338.46
F-YX-08P 456.22 471.53 460.53 463.18 466.97
2-2 F-YX-09P 652. 84 563. 65 560.53 560.41 558.91
i} F-YX-10P 460. 59 471.53 460. 53 463.18 466.97
F-YX-11P 306. 31 333.33 310. 54 317.34 329.08
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Tab.2 Partial hydraulic parameters of outlet section

IR Wi P 237K %/ m i/ (m®es) WA (mes™") HAER, %
Pt k- 5.9 1 041.24 14.71 84.08
RNG k-& 5.7 1 053.90 15.41 83.25
PR k-0 5.5 1016.75 15.41 83.44
Realizable k-& 5.7 1014.93 14.84 84.08

M 2 A DL A5 RS A I RE R AR BT, T SCRR [ 8 ] Hh i B 85. 6% , UL WA E AL TR T RE R
LGSR R, SE SRR AR R ST R AT RNG ke 1L



LR B, A5 MR E O B2 T R Y S BB 81

3 v FLZE U AL B AR AR

MRIEA S YR 20 W e b Hom Befaidb o B S , GHR AR & B ZE SR TR (| 4) . Bl Ik
FHIE AL L d/D /i KIS R d/D=0.9,L/h=5 ) o 0 42 i BEL2E KN BHLZE 40 50 A B FEx =
40,60,80,100,120 F1 140 m &b, LI R APIE 1 ~ 6, 155 X SR AR FR B 5 306 78 e i 25 5 i S fL g J b vh
Uy B ) RO E A IR S 0 A v R 1) 2 B AT TR HAE R ) by B ae P HAE R P, S
FIBHZELE R R B

|
1.

]

O —

I
P4 T T RE T LR R R A K5 BHZELH
Fig.4  Structure of vortex spillway tunnel Fig.5 Structure of barrage
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Fig.7 Pressure distribution
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Numerical simulation of energy dissipation of vortex flow
in flood discharging tunnel with barrage

LU Xue-lei, FAN Ji-shen, ZHAO Zhen-xing
(College of Mechanics and Materials, Hohai University, Nanjing 210098, China)

Abstract: A standard x-& model, a RNG k-& model, a Realizable k-& model and a standard k-w model combined
with VOF method which can get the free surface of water are applied to simulate the vortex flow in the flood
discharging tunnel of Gongboxia Hydropower Station respectively. The validity of the calculation is verified by the
prototype data, and the RNG k-& model is more applicable than others. Then the vortex-type tunnel and its posterior
segment are simplified to a straight tunnel and the barrage is placed in different locations. The RNG k-& model is
applied to simulate the internal flow. By comparing and analyzing the rate of energy dissipation, pressure
distribution and cavitation number, the optimum location for placing the barrage and the corresponding turbulent
characteristics are obtained by numerical simulation. It can be found from the change tendency of the turbulence
kinetic energy and the dissipation rate that there is a same change rule between the both sides mentioned above,

and this fully shows that the greater the turbulency kinetic energy is, the higher the dissipation rate is.

Key words: vortex flow dissipation with barrage; RNG k-& model; rate of energy dissipation; cavitation number



