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CFD simulation of operating process in siphon intake of hydropower station//HOU Cai-shui’ CHEN Long® WANG Zhi-
huar? 1. Department of Hydraulic Engineering  Fujian College of Water Conservancy and Electric Power Yong' an 366000
China 2. State Key Laboratory of Water Resources and Hydropower Engineering Science  Wuhan University =~ Wuhan 430072
China

Abstract The siphon formation process including the vacuum process and failure process in the siphon intake of a hydropower
station were simulated with an RNG k-¢ turbulence model and CFD software. The distribution of the pressure velocity and air-
water interface within the siphon pipes were analyzed. The results show that the value of the pressure is the lowest at the top of
the hump during the operating process the vacuum pumping speed is directly proportional to the fluctuation range of pressure and
the stability of water on both sides of the hump is quite different after the siphon failure.

Key words hydropower station siphon intake operating process CFD simulation

10
' CFD
CFD Flow 3D
14 1
5-7
1.1
8 RANS
k-
9
1965 — E-mail hcs058 @ 126. com

10 - 2012 32 4 Tel 025-83786335 E-mail jz@hhu. edu.cn hitp //kkb. hhu. edu. cn



RNG k-e
’ € 12
J pk 9 pkui F o
dt + Ix, axj[ak#effaxj] + G, + e
1
d e J peu, . Je Ch e -
dt + Ix, axj[aeﬂeffaxj = C-Coup i
2
12
1.2
VOF
13 ) )
Ay =1
aW=O 0< aw<1
aW
aaw 3 awui
TI + axi = 0 3
= aw{ow + 1 - ay [Oa 4
= a’wﬂw + 1 - a, [La
(Ow loa /jw #a
1.3
Flow 3D
9.8m/s>
¢ 15°C
2
2.1
a.
16 m /e
1

1

HELBE %7]@? 7K

2012 32 4

Tel 025-83786335

2.6mx2.3m y

2. 6 m X 1 .2 m
60° 45°
2m
1m
6.45m

b. )

3 1
2 3

475000
% B3 /|£ﬂt1

2
C.
10.9m OPa
d.
5% 10—10
e.
A B ;
A B C
1
2.2
a.
3
t =180 s
t=225s
t:3(x)s
13 :3%5
b.

E-mail jz@hhu. edu.cn  hitp //kkb. hhu. edu. cn

105°

1x1073



tay =05

AN

(b} £=180 5

~

-0.50 . . . . . |
0 110 220 330 440 550 660
/s
{()1=225 5 () /=300 5 (@) 5 WEHF A 25
3 1.25 ¢ o
A 1.00 | v,
0.75
% 0.50
-1.70m £ 025+
4 a B G s
-025}
_050 L 1 1 1 1 ]
180s 0 110 220 330 440 550 660
tls
300 s (b) 25 B A
-0.50m 650 ~ 660 s s
2.3
4 b
0.5
0 L
£
T 05
K _10L
Z -10
=5l 1.6m/s
201k
_2"50 110 22|0 330 44|to 5|50 66I0 *
t/s A B
() B A T TR A 55,
0.5 -
A -1.863m
g 0 ~0.665m 6
_}E< 1657
% -05 g -170¢
= =
= T 175
-10 X
¥ -180f
=
-15 1 1 | | | y ﬂ -1.85¢+
0 110 220 330 440 550 660
tls -1.90
(b) i LB B -1.95 . ; - ‘ ;
660 680 700 720 740 760
4 t/s
(a) YT A5
C. A -0.45
270s 270s - -0.50
120 ~ 450s A T 055
500 » 0.045m/s vy, g 00
B -0.65
0.000m/s 600 s ¥
Vi g 5a B 180 s -0.70
-0.75 : : : - ;
120 ~ 450 s B 660 680 700 720 740 760
t/s
(b) W7 B B,
vg, vp  00s 5b 6
12 - 2012 32 4 Tel 025-83786335 E-mail j@hhu. edu.cn hip //kkb. hhu. edu. en



b. t =660s
A
t =660~ 676s
A B
700 s gy
1.71m/s vy, 0.25 m/s A
1.73m/s wvp, 1.44m/s wvp,
B 1.60m/s 7
251 —Vay
20 aE
1,; 1.5
E 10
" 05
0
'05 L 1 1 1 )
660 680 700 720 740 760
t/s
(a) 4B IEHTINA S
201
1.5}F
o —Va,
n 10F - v,
E ost
~
0K
0SENC
-1.0 L |
660 680 700 720 740 760
t/s
(b) W72 Bt B m.
7
2.4
a. t=760s
t=176ls
8a 1=763s

(a)r=7613

(Cyr=T64 5

(b} (=763 5

() =775

8

2012 32 4

2.80m

JE Kk H/m

7K Sk H/m

Je

8b 1=764s
t=T775s
8 d
15s
775 s
0.55m 9 a
C
9b
2.0 -
1.5}
1.0 }
05 e
0 L
_()5 o
o 760 8;10 92I() IOE)O 1()I80 11I60
/s
() BB S
32
3.0
2.8
26
24 1 1 1 |
760 840 920 1000 1080 1160
t/s
(b) BELIBRIT C A&
3
82

Tel 025-83786335 E-mail jz@ hhu. edu. cn

hitp // kb hhu. edu. cn - 13-



29 . J. 2335.
2009 37 3 323-326. 40

30 ANNA K G ACWORTH R I BRYCE F J K. Detection of J . 2006 14 2 206-
subsurface soil cracks by vertical anisotropy profiles of 211.
apparent electrical resistivity J . Geophysics 2010 75 4 85 41 .
-93. I . 2008 27
31 . 1 2968-2972.
D . 2008. 42
32 . J. 1994 13 1 90-93.
J. 1999 21 5 540-545. 43
33 . J. 2009 1 637-642.
J. 2000 22 6 720-722. 44 . c//
34 . M . .
2010. 1992 102-117.
35 YESILLER N MILLER C INCI G et al. Desiccation and 45 . CT
cracking behavior of three compacted landfill liner soils J . J . 2006 25 3 539-
Engineering Geology 2000 57 1 105-121. 544.
36 PICORNELL M LYTTON R L. Field measurement of shrinkage 46
crack depth in expansive soils J . Transportation Research J. 2011 32 9 2729-
Record 1989 121-130. 2734.
37 MORRIS P H GRAHAM J WILIAMS D J. Cracking in drying 47 .
soils J . Canadian Geotechnical Journal 1992 29 2 262- J. 1998 17 1 22-26.
277. 48 .
38 CHERTKOV V Y. Using surface crack spacing to predict crack J . 1999 21 3 294-297.
network geometry in swelling soils J . Soil Sei Soc Am 2000 49 .
64 6 1918-1921. I 2011 19 4 478-431.
39 _ 2011-12-15
I 2002 21 2 2331-
S G S S S
13 J. 2005 9 78-82.
c. 6
J . 1996 1 21-25.
7 . J
2000 4 40-41.
8 J
1980 4 35-42.
9 .
J . 2002 3 30-33.
10 . I
1 . J. 1985 2 1-4.
2003 75 39-44. 11 . J.
2 . I 2001 19 2009 29 1 90-94.
5 56. 12 . CFD
3 . M. 2004 1-17 113-142.
J. 2008 4 50-51 73. 13 HIRT C W NICHOLS B D. Volume of fluid VOF method
4 . for the dynamics of free boudaries J .J Comput Phys 1981
J. 2000 1 32-33. 39 3 201-225.
5 . 2011-12-15

82 - 2012 32 4 Tel 025-83786335 E-mail jz@hhu. edu.cn hitp //kkb. hhu. edu. cn



	F1: 
	F2: 


