552 1] KoM oK B T B ¥ i No.?2
2010 %6 H HYDRO-SCIENCE AND ENGINEERING Jun. 2010

Fel A2 T PN o T AR AR RS TR R A Y

KR, B, BOARDY RAM
(1. KT R2E KF TR, W8 K 410004; 2. MR A /KPR 5K K EPAE S SCHE, Wk
Kb 410004)

FE . 5T N-S IR AERRY BT, R A RKARICE: (MAC) I8 EE A i KT, W FIFRIE k-e $F P J7 R 57
T ZH KR IE VBT 32 R R BT B vh YT N i VRV BE AT RO A AR B T ep iR S L E
Bl R R B VD MR B A A I 00, I 5 SO BRI AT T L. S5 R BRI B E AR BT 5 v RS NS
FME , BER AT MBS F AR E MR BT P9 I R S R D Mk B A

X OGO KB R TS
RESES: P731.22:TV139.2  CERARIRED: A XEHS: 1009-640X(2010)02-0028-06

XHF RIS N KR B EE NI B Eggenberger Fl Mueller X — 2 7K 355 it i il 1t () & i 7F
177 RGN ; Rajaratnam Xf M 17— 2P ST ; Z )5, Graf F Altinakar 75 /i GBS LA Fi#E4T 1
— 5 BOAEFE AEZE S B, Karim 251 3 i 8 37 BUA B RINT Graf F1 Altinakar ARG UEFT T B2A B 405 Al Al
Neyshaboury W7 5117 FH 24 i1 = 24k ) 5502 A RUAST DL B 1 S5 A DI 7 A 0 o 0 LB TR B, Ade 2612 AF
8T — RV A ST RIS T RS ; Lirianoet WX A 18 M 11 AL B whBTEAT 1 AR BYBIFSE. [ 272 B F
FEL AR TE R B T P Ty T, MR S 6k e R O v B S A T T B AR AL 5 T A A X Bk T ph b
HEAT T = ARSI 4500 X6 = Ul 3 0 300 e V- A5 b b PN 9 S A R HEA T T BB AL, R VR VD A A
T, T AR R Y A T D BUE R . IR IET 2 D B AR A
ST T ETFAY A B T Se R S A S s T B AR BE A O v (RS IR 2 iE at 2 O R TR, ORI
TEANBIETE T N K SR . FERUE RS T T, S AR rh 7 X b N R B3 1Y 20 B b T X gk v 23 A 1 L
FIBIFFE AR /D, AR SCHERT N AR ST JEml b 7 i) i — 2R R V0 T BB A AR R | 3 i oR A vfE k—e 2530
BEALES AT ) N=S T R AR T RIAE BRI TS (MAC) 2B ) i /K T, XA S5 1 i e PN It 3 | A U0 W B2 23 A 1
HEAT B BAL AT 5T
1 % ¥ # A
1.1 EXEHTE

BT O, B Sl ve ) (1)
Ki=1,2; =26, WY BRE 0, S 535D E K TTHE TN &8 A SCRGE B8 Brjg v RiAR 1 —.

LT g (2)

P

I Fs BHA . 2009-05-10

ESTH . FRARBFEESRRITH (50479015) ; #H #H 200 F AA L H 118 (NCET-05-0710) ; 7 4 T 25
BFEE B, 1 V0BT 2R T A Bl R

TEHERIN: 28 A(1983-) B WALk R O W5 A, 28 G iT i i 52 8 ) b B B BT AR 1 i 52
E-mail ; gj0313@ yahoo. cn



552 AN, A R whyT N AR RS BT Y 29

TSN Bui 8ui 1 0 0 ou. ou.
Zj]iﬁ*%: ¥+uj£:_;875+£|:<y+Vl)(i+i):|+fi (3)
J 4 i

S T ke 77 BB NS .
wami, B R D O] dydn (4)

Jt i axj - 896./. o, x; dx ox, ij
- ‘ N du, 2
e T | o) E IR () F R (5)
ot Tox;  dxL\o, X; k dx,  ox, 0x; k
. " K
RERH. v=C, "

PLE(2) ~(5)2rh,i=1,2;j=1,2;v NS SR REG S A BTR TIRE; C, A TC R NE W o, =
1.0,0,=1.3,C, =1.44,C,,=1.92 ¥ S5 g TR WIL)E p=1,v=1/ Re.
1.2 FHREHKE

HEST S T AE KB RIAE K A E VDT 2 R R 1 k| BVE — AN 20 N Je Bk i
3, BRI IDIE 3. Horhid 3y BRI B HBCR FH XIS 801 45 1 PR 1A T /K BRATF S B4 s 0 s 100 7. 3 R b ik
JETHR TR BT, B,y DT R T &, e, 70 &, (1) TR

%‘f:e(gggg+;§)—u1$—u2§i+wi§2 (6)

HRAE Rouse SZ5G , X F RIRWGE , T LU £=0. 067U, b, Horp U, HEEFHFE , B NIKIEE. 2 u,—0 =1,

Iy,
— (us)i—]/Z,j B (uS),'+]/2‘j' L _ (U,S)i,j—]/Z _ (U,S)i,j+l/2.
x = Ax ’ y — Ay ;
S  —928 +S§8 . S —28" +S"
8@,5?,/ = i+1,j Axlz,} i-1,j + ij+1 Ay,; i1
Horfr A, Ay v,y JPIIE R AR (6) B, 15 A S
St s "
J Y o 85”&,_,- + Lx + Ly (7)

1.3 BREFHNHEE

1.3.1 BEEAFRFH RS T hRSMRE N TEB DR E, A AR R A
HR T hRiE k—e BERUBHUK I ZE 20, X0 T B v BUSE i, 0 B 25 2l i S 2 AR, 78 SE PR H A BE T R0 A%
HURBIR B A5 1 7 DX 17T DAE T 3 S5 10 7 DX 1 i 2 A TR B B 28 s 728 Ak B 7 VA T AE — 1> S ol Rl Fh 2s
Ak, e AT R BT R FH R PRI AR AT AL B A ST BE S AR B B REAL 172 4K gt ol

1.3.2 awir@mafa® HER MAC IEAZERITIAR B RR I, fe B W 2R [ i 2R 1w IF ][5 B s
PRSI A HLURDL T B OR A MAC S48 Al 2 . HOH R 245k 3 AR . OB HE X S s okl 43
hyzs BT FRIERIC AR R IT ; QFF R LT 5 AR SR ITTOU R AR X8R, S T4 711 O B TR A5 R B
A B AR IC S E

1.3.3 ZERAEDF AIKIHE GV RN 05 i TR A A shbT T 8 2P HRIR A SO IS HB 1 AL B

B 3 m
RSy S Wb s, Jhepr s, = k()
g

2 BB IR SRS

N T S AR R (R AR MO B, SR — 2 Se Bt 55 AT Fo A I A & 1. B ey ]
& hy N EWEAKAL, by S RFARAL, V oKL H IR TT I S 357 3812 5 28 SN WA (B 3 390 29 - by = 0. 062 m,



30 KoM ok oaET OBO¥ W 2010 46 A

h,=0.52 m,h,=0.26 m,V=1.87 m/s.

FEl 2 I TR F 3 6 2 7K 0 (38 o 26 0 ] 7
BEFSIE F 7K 7 8k S 3 R /i Tk 1 1 32
T W IRk T T 5. B 3 % S 6 K 48 0 52 0 £ .
SR A e, T UL BRI R 5 SR 5 S B B N
B R AR RS T 4 kK o BT X R AR <}
BRUBFIET 1 08 53 5500, 46 T T 43 TS A5 ARV B, S50 M1 ket
WY A | IR EE L W TR W i Bk (0 L iR Fig. 1 Experimental armangement
L. 2 B AR DT |35 e

I

1.87 m/s
40 _—
T3
Wi/ EEEEi T .
= NI AEE B 44444450 BB DR ESESERP 2
5 A sl N A At oy s gy 7 v A 44 A4 4444414444 B
2 20b ¥V E AA T v 7777 A A 1444444944444 -
N (A’///§7f1177771111444444444444
}yl Kf/;/vvvvvvivqud444444444
VR "\//vj/’v yyyyy TIIT A4 A 4441 UA4
RS\ F22 22242224 R SRR EPREE R
A**:M’rryr'vrvrvv44414q444A
rada el /544499499943 9S R AR R0 B T 5‘] L
0 50 100 150 200 0 50 100 150 200 250 300 350
x/cm x/cm
B2 [ B 200 B3 Seill SRk Lk i LA
Fig.2 Numerical velocity field Fig.3 Comparison between the calculated &
measured free surface
60 60
40 40
g =]
2 2
= 20 ~ 20
0 L 1 1 1 L L toll 1 O
04-020 020406081012141618
u/ (ms?) u/(ms)
(a) x=37.65 cm (b) x=47.65 cm

Pl 4 B DA ) AR i3 LA

Fig.4 Comparison of the velocities on the sections
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Fig. 8 Equivalent curves of kinetic energy of turbulence and turbulent diffusion
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Fig.9 Equivalent curves of sediment concentration in the scour hole (unit; g-cm™)
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Fig. 10  Curves of sediment concentration in the scour hole
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The profile 2D numerical study of diffusion for
suspended sediment in stable scour hole

GUO Jie', JIANG Chang-bo'?*, CHEN Jie'"*, ZHANG Chun-cai'’
(1. School of Water Conservancy, Changsha University of Science & Technology, Changsha 410004, China;
Y g Y 8y &

2. Hunan Province Key Laboratory of Water, Sediment Sciences & Flood Hazard Prevention , Changsha 410004,
China)

Abstract; A 2D flow-sediment numerical model is established in this study, and the flow field solver is based on
the MAC (Mark and Cell) method for continuity equation and two-dimensional N-S equations with a standard k-
closure. Besides the velocity, the characteristics of turbulent flow and the sediment concentration distribution in
scour hole are simulated in the numerical model. Compared with the experimental data, the results show that the
numerical model has a preferrable accuracy and reliability, and can better simulate the velocity and sediment

concentration distribution in the scour hole.

Key words: numerical model; scour hole; sediment concentration



