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Numerical Simulation of 3-D Flow Field in the Baiyekou
Reservoir Based on Energy Equation
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Abstract: The stripebelt analysis method based on energy equation is adopted to simulate the flow speed of
rectangular river channel. After the simulated results are tested, the model is used to simulate the 3-D flow
field of Baiyekou reservoir to be built. The reservoir curved type computation grid is generated via the
changes in a boundary-fitted coordinate. The generated curved-type grid can be fined, stratified and
striped. Finally, the equation based on energy is used to carry out 1-D, 2-D and 3-D flow field calculation.
The calculated flow field accuracy can be effectively controlled via the setting-up of the looseness and com-
pactness degrees of grids. The whole simulation process is easily realized via programming and the accuracy
can be effectively controlled. Accordingly, this method can be extended in the application of flow field cal-
culation of other reservoirs, reservoir 3-D temperature field and pollutant concentration calculations.
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Fig.2 The schematic of section of flow calculation
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Tab.2 The comparison result of the calculated

value and the measured value of velocity on

cross section of Nishimoto canal head
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Fig.5 The grid section of reservoir area
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Fig.7 Maps of the velocity distribution of the reservoir area

48 #

1) ASCRGEHIT T ORI i e S A, 1
17 7 M ARVE GRS . A IS AR AR bR AR 48 LA B
WA 2= O 2 BN B T RE R T R SR AT I
TK i = 2 ) 73 o

2) BT RER TR = 4B, TE oA
BAUSE R ENE BTS2, BRI R 5 T S
RESEILH AT AN PR B, 105 1 T L A 1
oK 2 A TR SR 2

3) BT AR T FR TR M LUK =480
A3 53 AR SN  ANCRT RSB 0 A1, i 1]
LRSI T5 35 I T B 2R A% 1 A 400 5
AR P2 =4 14 5 0 A AT BCHEZK 11 175 e e
BEHE) ko

SE k-
(U] 384, Wi, 5K R, 45 AU IR 7K 3 7K RS 8L L% 7

[J]. KyLmBEPEIE 535%,2007, (1) . 11-16.

Guo Lei, Gao Xueping, Zhang Chen, et al. Analysis and
simulation water quality of Beidagang Reservoir [ J]. Re-
sources and Environment in the Yangtze Basin, 2007,
(1):11-16.

(2] GeFmide, 2% , 2 e, 45, S TR — 2K PR /AL AR Y 114 -

TPWRFEL ] PN 24 TRERF R, 2009,41 (1)
30-33.
Liang Ruifeng, Li Jia, Li Kefeng, et al. A parallelism
study on laterally averaged 2-D reservoir water temperature
model [ J]. Journal of Sichuan University ( Engineering Sci-
ence Edition), 2009, 41(1) :30-33.

(3] EJrdl, AR, L. =K PR 30X = 437 M

G RAEREL [T ] ACRIK BB 2 i, 2007,27 (3)
17-20.
Ma Fangkai, Jiang Chunbo, Li Kai. Numerical simulation
of 3D flow field and temperature field near dam area of
Three-Gorges Reservoir[ J]. Advance in Science and Tech-
nology of Water Resources, 2007, 27(3) :17-20.

(4] 5K e K, A2 5, 45, =k iU I = R BLs 17 K A



FEIFEE BT RER TR TR =B B 5

WYL LT ] HROR 222 4l 3 AR B2 i, 2006, 29
(08) :14-17.

Zhang Zhi, Long Tianyu, Gu Chenyong, et al. One-dimen-
sional water flow modeling for chongqing region at two typi-
cal storage levels in the three-gorges reservoir. [ J]. Journal

of Chongging University ( Natural Science Edition) , 2006,

o

¢w\w\\%\\%\%\%\%\%\%\%\%\%\%\wwwww

(8]

PG4 BT R 2 /KA AR AR 4 [ AR 1 20 3 4 (0 AR U

H I, AR A 4 [ TR L&l 22 A 15 B R R (G TP LR LT A B BB e P e 1
SHIEAT) (FHEZE[2010]9 5) 20K, L ZAHWFH , & E TR L L VA HFRS R R 2T ES A
71 5 P2 I TR 2 ORI AR U ARAS 4 [ AR L 5 A 0 (0 AR R 5

KA TR SR FRAARAL B A TR U — , 7E AR AR B9 A SR A v, 2 U o 1 7408l Jok
AT AL A AR KA AR ] 58— S R~ BB, s A S B, 2% HH BT , A i e 5 S e LS 5 P
FUERM A AA TSR 6 J IR T — KA UAR PG FE B SR IR SEAmb L5255 B A BB g
5 2R 2R R KA AR — i R AR A = R U B

S S S e S e T

229
Wi, JOGTE . A0 LK% R BB dha UG 18 O 4 1) = 4
BUEBULT]. RT3k 2A4i, 2002, (3) :62-72 .

Chen Qun, Dai Guangqing. Three-dimensional numerical
simulation of the stepped spillway overflows at the Yubeis-

han Reservoir [ J]. Journal of Hydroelectric Engineering,

2002, (3):6272.

29(08) :14-17. (9] Fia . VFT, E2 RS JL Tl AL bR 46 i) — 4E ]
[5] B, XBHE, REEZE, 5. WK 175m FK )G N4E UKBERI[ T ] JR Aot g ,2008,19(2) :214-223.
HEVS Y5 ety T oy My [T ], BRI BR2#,2009, 37 Mao Zeyu, Xu Xin, Wang Aimin, et al. 2D numerical
(23) :11098-11100. model for river-ice processes based upon body-fitted coordi-
Huang Cheng, Deng Chunguang, Zhu Dejun, et al. Fore- nates [ J]. Advances in Water Science, 2008,19(2) :214-
warning analysis of Chuanweichang contamination zone a- 223.
round discharge outlet after impounding in Three Gorges [10] A E0r, | E , 22015, HE AR AR bR As e )y e sk g i
Reservoir at water level of 175 meter| J . Journal of Anhui WlT]. A+ TR ,2004,26(1) :52-56.
Agricultural Sciences, 2009,37(23) :11098-11100. Jie Yuxin, Jie Guanzhou, Li Guangxin. Seepage analysis
[6] Chatila Jean, Tabbara Mazen. Computational modeling of by boundary-fitted coordinate transformation method [ J].
flow over an ogee spill way [ J]. Computers and Structures, Chinese Journals of Geotechnical Engineering, 2004, 26
2004, 82(7) :1805-1812. (1) .52-56.
(7] SERER, FRAEAR A R I, 55, AR B3k e 32 i k18 = 4k (11] SREEC WA A OCSEEOR BT [ D] BU - 7
WYRAERAN [T ], LRkl B2, 2006,34 (1) - 183- T1R2#,2006.
185,188. Cai Pukuan. Study on Some Key Techniques of Open
Dong Yanchao, Guo Weidong, Yang Tianen, et al. Three Channel Flow Measurement [ D]. Hangzhou: Zhejiang U-
dimensional numerical simulation of main spillway overflow niversity, 2006.
in the Dahuofang Reservoir [ J]. Journal of Anhui Agricul- Tl E TR
tural Sciences, 2006, 34(1) :183-185,188.

(475 A P42 BT R A8 H R 2011-06-07)

% \vﬁ\vﬁ\%\%\%\%\%\%\%\%\%\%\%\%\%\vﬁ\vﬁ\é

~



