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Numerical simulation of rectifying characteristics of the airfoil deflectors in the sump of pumping station//L.UO
Can'* | LEI Shuai-hao' ,CHEN Feng’ , LIU Hao', CHENG Li' (1. College of Hydraulic Science and Engineering, Yangzhou
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Abstract: Based on the CFX solver, aiming to improve the negative flow patterns in the sumps of a small sluicelateral
pumping station with navigation function, numerical orthogonal simulation tests of the airfoil deflectors were carried out.
The results show that if there are no rectifying measures, the flow pattern in the sumps is disordered with large recirculation
zones from the No. 1 to the No.3 sump. The velocity distribution is not uniformandthe axial velocity distribution uniformity
is only 76.84% . By arranging four airfoil deflectors with elevation angles of 25° at 1D away from the entrance of the sump,
the recirculation zones basically disappear. The velocity distribution is modified and the axial velocity distribution uniformity
is 90.2% , increased by 13.36% , with a more uniform and symmetric flow pattern. The airfoil deflectors can eliminate the

recirculation in the sump so that the stream is forced to flow along its pressure and suction surface, and the uniformity of the
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velocity distribution is improved.

Key words: pumping station; sump; airfoil deflector; numerical simulation; orthogonal test

L 2019 4FIC, 42 [ R Hr /N SR i o 3
1 m’/s UL ESCENLINR 50 kW K& L E Z ok 19 He il
#HiF99% ", XN, Hadk K 4 K &
BOR AR M, 52350 1 ) RN A ) 7 o 2t
KT, 32 T AR A BRI, A £ SR AN e 22
IR HEAR S R A, T 7K L E P I L R AR R
WA TERPUGE S BB R i W LA R R
A OFFARD SR SR S SR
Jite, TP T S0 b 53 | 5 K G 1], B S 5
PIK RIS, TH bR R 9 [mTRE X, $2 = 7K i 34
AYH @R RIS AR R R TR
FEU, SEAF A B T LA SO IR K i , A5 K

WCEHT AL @K i 15 B AR B 1 Tk A
BFIET, 368 2 SR KO, A TR R TAB TR, T
FRLLEH M, MG A RS, R af gk 21—
SERTHERI BRIV AR SCHE AT AR 2R A 1 15
SRR K Y SRR, $2 1 T — PP 3R S AR,
PZFEAL AR FH P AT S B ol A 3L I o T A4
PEMISGEE KRR A . IEHFFE—J7 A B T30 905 R
JEEK , 53— 5 T AT BRI 2R Bl A SRR

1 HEESRBEEL T %

T RS BR , HEE wtofeg f ) MIR oty 1 s A ]
FULE R FED ZR B i, O RAE SR 25 IR W2 AT, |

FEIWH  HR A RPEEEE (51779214) s TTLIRA F ARFE£ 2L & 77 425 & (BK20170507 ) ; 1A S 3 3 ML 20 7 o0 B S 30 232 T it A

(7j2019-018)

YERFEIA B0 (1988—) , 53 PRI, {81 | 3= 2 N80l TREAUK LB SRR PER5E . E-mail : luocan@ yzu. edu. cn

KA KB AR 2021 ,41(4)

Tel:025 -83786335  E-mail ; jz@ hhu. edu. cn hitp ;//jour. hhu. edu. cn

- 53 .



) A T IR S0 B g 5 s B i It 3% vl
S %) ] 3l O ) 1 K R L R el T Y OR LR
A, % R RV HTAE A U, 0525 A AR 0 A 1438
W, AN 30 A B e , WOKs S T it 1 B T kK
Wy, B A FE A AR A AR
AU AIMOK A, il AT 4 & R K =LA,
PR E 1.5 m* /s, IR E 6 m’ /s, il /KE &
D=1 m,/KFE 4D, # /KK 9.5D, %8 3D, HIWE
HHEAR 14D, B & 5RREREY ) D, 1A,
ML 1 A2 B K e Y 24 H

B tEEREE

R FH A 7 15 A JE S5 R AL AR X T s i AT T
BRI BH, AT BRI T R, S
T, FERE T A& oS 43 A, e Gt 1 K T d
SN NEFIE BB B ARAS S 7 2 B A AR 22 | 45
L] YRR R R 183, 1 T K e iR 2
FE+2% AN, % A B0 I T TR

BN R/ e b0 07 G i N2 N 279 4 )
ARG, J 5 12 2R o b PN B O Bl R B 2 B R AT
GEZWF SN, FT RANS 572, K Realizable k-&
T AL AT SIMPLEC 83k A7 3R fig 0 3R B &
WA R, PO BRI A AL R 6 m /s,
W CTEROKAS B O s E N B R, B RS R
0.1 MPa, BEM 1% &N wall, K H scalable BE [ PR %%
X BEMANEE YR KT, 35 xR AR A A

2 WRAER

2.1 $FAEHTTEIEEY

W 1 FR, S 4 AW A 9T & S K
A, W 1—1 F5 [ oK AR 0. 4D, ]
KA K ML A Wi 2—2 B B KT A ER
BN 2D R A kKo b 20 A i 3—3 Bk
FKIUB AR FE RSy 0. 4D, KA Hr ek b F )2
A BT 4—4 Bk S BERE RN 2. 5D, kR4
B KA BT IR AS .
2.2 AR

BEXT I 5 %8 (B JCHBE T A it ) 4 7K it 9 AR AE 1Y

138 AN RS, A SR 70 R K g 11 A 3
SRR SRR R AT R, 38R F AR ME ) NACAOO012
A HGZ K L =1D, & KJEE W=0.18D, tni 2
i, B A S AR S 4000 LA 250 S R
ESBE, U ESS8CA L W AU o, 17 &
SHAT O L MR @, Ko ik i L dE 3R
SR TG S O BB B BRIR T ' 3R
SR AR d FI KB H B (Y3 1A
AL RIS, BETR . o' 5 32 78 T 300 A B b VS %) B
BRI KR HAE) .

\%

44444444

2 kR SRR B
T BRI R S AR L S5 A S BRI B S
O KIS R, BTt T 48K IE 3SR, H
ke R A O A A B FIEEIRIL C(£ 1),
BB R 4, JFEBELE 2, A S5
M Lo (47) IR R 2 PR 1~ 16,
*1 RASKHEEERKTE

K- F# A HE B S
1 1.00D 10° 0.50
2 1.50D 15° 0.75
3 2.00D 20° 1.00
4 2.50D 25° 1.25

x2 FRETRABER

2 . B EEE R
FE A =FIL FIB EF2 FlC SIS/ PA()

LViES 76. 84 72.50

1 1 1 1 1 1 80. 29 70. 64
2 1 2 2 2 2 81. 64 69. 52
3 1 3 3 3 3 85.95 67.91
4 1 4 4 4 4 90. 20 67.13
5 2 1 2 3 4 85.36 68. 30
6 2 2 1 4 3 82.29 69. 46
7 2 3 4 1 2 83.88 68. 83
8 2 4 3 2 1 80. 98 70. 07
9 3 1 3 4 2 82.71 69. 09
10 3 2 4 3 1 81.15 70. 35
11 3 3 1 2 4 82.39 69. 49
12 3 4 2 1 3 83.26 68.93
13 4 1 4 2 3 87.48 68.51
14 4 2 3 1 4 87.99 68. 36
15 4 3 2 4 1 81.03 70.53
16 4 4 1 3 2 81. 05 70.21
17 4 4 4 88.19 68. 15

18 3 1 1 80. 01 71.02

VLB IR TR A K A 45 5 LR T BT 4
ARSI, T S 50074807 BB UACR: A5G R IT R F 4 4
SR E TR 4 509 44 B2 Lk P2 TR 4 1 749
FERIRA AR

- 54 - KA K A 2021 ,41(4)  Tel:025 -83786335  E-mail :j2@ hhu. edu. cn hitp ://jour. hhu. edu. cn



3 EBERMRSH

RN EFR

— T, T B UL L o A FVRRAE it 2l 2 80M
D5 T HEA T 25 10 R PR R B BT o A SR A v 5k
JEA RSB v, R ) R A2 A 0 X iR A
HEAT e AT Bl SR A A A A B v, TR
R VBT IF Ll 1 38 R 10 20 A B0 S R LS
i 100% , W] it 3 53 AT Bk 1 A0 5 R A1/ 6
D 2 DB T A 1) 2 5 DR IR A S A G BRO(E R
90° , MBI T MPE R Ay 1 Fovhr il ) 3R B 4 AR 245
JETTHE R

3.1

vV, = {1 - > (wy/v, = 1)%/n } x 100% (1)
i=1

Ao, WA 0 s il 1) S 0, A BT TP 2 il )
R sn R AR
3.2 EXRIESH

TR Ty S AN B T (%) 2t 1) 3t 8 5 A 342
JE R B IMBCE- 2/ 58 TR 2 o, R B
ST X IEAS T A A R T o Hr A5 B
R EWNT S T7 2 R R Hr 2k 3 A
Fd, R KA i TR R Z R kR

i AT ARG R I RO E s R D9BE
#3 WARENHHIEETHBAH %

Eislun 51 A =51 5 B =5 2 5 ¢
K, 338.08  335.84  326.02  335.42 323.45
K, 332.51  333.07  331.29  332.49 329.28
K, 329.51  333.25  337.63  333.51 338.98
K, 337.55  335.49  342.71  336.23 345.94
k, 84.52 83.96 81.51 83. 86 80. 86
ky 83.13 83.27 82.82 83.12 82.32
ky 82.38 83.31 84. 41 83. 38 84.75
k, 84.39 83. 87 85. 68 84. 06 86. 49
R 8.57 2.77 16. 69 3.74 22.49

T4 EEMBFEHRERRIE S (*)

Eistn 51 A 250 1 5 B 2551 2 5l ¢
K, 275.20  276.54  279.80  276.76 281.59
K, 276.66  277.69  277.28  277.59 277.65
K, 277.86  276.76  275.43  276.77 274. 81
K, 277.61  276.34  274.82  276.21 273.28
k, 68. 80 69. 14 69. 95 69.19 70. 40
ky 69. 17 69. 42 69. 32 69. 40 69. 41
ky 69. 47 69.19 68. 86 69. 19 68. 70
k, 69. 40 69. 09 68.71 69. 05 68.32
R 2.66 1.35 4.98 1.38 8.31

3 FIF 4 AT LI Y S50 A 22 58 e AN T

UEHH 2% R R (7K AR BR B M A — B 22 8K 10
B2 DR 2R R AR 1) 52 i/ T8RO, X iz PR 3R B Sy
FHEEZER, TC il ) Ui 58 53 A1 15 B R

KA K AR 2021 ,41(4)

BOEYIf, ¢ RN BB R, Kk B
R a o A RE BE A S g AR R L I A
Wi g A, R A A, 0F 10 B R A S AN, it
Ah, 2R ZE SBT3 AR 2, X3 3 AN
RZANEAEAT 2SI BEAEH . X TR TS
b, AT S B 50 A ANIA) Bl 1) S 32 43 AR 415
JEAE AT A bR, IR B HET R €. B, A iAbTT
LRI AHIE 1D MM 25, FEVR I 1.25) , 1
ORI T (O 2. 5D WA 25°, lER 1. 25)
K 8B A2 F A 6 Ee A8 A, 2R W HEY
WA €. B, AT RN ZE 18(HHFE2D )
1 10°, 57K 0.5)

SRISE-Eit 7y <E NS WG BUN: -2 IPC N
PR S PEM 8 b5, #E R 2D ¥ 02 Hta 32k 110 35
S RN 2D B Bl 1) R 3 A 35 50 FE A B
T RGeS 0 R e SR AT 18 o DU B
P T4 o el R 43 A ¥ 50 BE B A AR RS
g hn 2 A28 £ AR A AR A AE I
MG 1D AN 25 BER A 1. 25 4l i)
BEE AT A BE R, O FEE R 2. 5D, i f
250 BEUREE R 1. 25 B 4k T Sk 2D, I £ o
10°, 8RR LR 0. 5 B BE A4 ff ok

=l ) A AR A S
< - R4 £
i 84.8 696 o
I 844 694 @
T 840 &
B 69.2 R
% 836 ol
w832 69.0 X
) Séi 68.8
E ’ 68.6
= 1D 15D 2D 25D
b mpiiEl
(a) #EOME
S -
& % 98 =
& 85 P
N 69.6 g
= 84 69.4 &
R 0 692 X
E =
il 69.0 =
g 82 68.8 1%(
& 3 15 20 250867
s/ ()
(b)
& 8 05 o
M 7 7 » °v
& 86 700 @
o 85 e
et 84 69.5 X
& 83 69.0
E_Ej 82 685 =
= 80 . ) 68.0
= 050 075 100 125
HEVR EL
(c) BEELL

B3 SiERE®
BEURAURIER IS 4.5 .12 17 5507 22t

Tel ;025 - 83786335  E-mail ;jz@ hhu. edu. cn  hitp://jour. hhu. edu. cn - 55 -



FyXFEE , 2o B e 7Kt =4k i A3 1], R PR oA
FARPR AR LR P BLGE W 4 FR

(d) %12 (1=2D) (e) HZE17 (1=25D)

4 KRS T

M 4(a) RHER TR T, 153K A7
FER R (i, It I REE B K4S | N2 Rr2 3
T2, o S7 AR 2 f7 i i Kt — 21 1 X, W T
4—4 52 22 1 DX Sk ST T i AL L 52 5 2 KOt i
FHEE 15 K 3 B 45 /N — 2, DA 11 4252 31 0 7K
BN JE RS 2 2, Wi 4—4 29 309% 1 X 38k
SE AL FRL 53 5 R K 7 T i RS B 9 AR
HECVRIK A SR MAEAE WD 4—4 B8/ NS Rl ST
TAT AL ] 54 5 PR ST T 38 R 46 /D AUAFAE Ttk
JR 3t A )2 W 4—4 AR /NG Bk 7 s A
Bl WE4(b) ~ (e) B EI. OXF 1 Stk
LR S AR T S TR RO 5 TR R LG R
N7 TR 28 8 AR G 3 s A8 Sk B ORGP I 47 2
S WA, FEHE DI L=2D Z B, BRI R B2 B
HECTEE AR sp R e (H S HE D B 2D R
AL FASAWN A ., 518 3 37 B K b I A 4
PR —80, Yk O L=1D i}, 328 S RN
T BRI S8 AR T IR K U 2R 3 R 3 AR
OIS , E KRS B A7 AE T8 45 & R /N RUEE B
JECT , WTTHT 4—4 BRI BRRCIS ROBE B/ s 24 30E iR L=
1. 5D B, 3780 3 Ak 308 B F IR TR, —
T TR R B i RUBE 507 %6 4 M LA s ok,
JCHAE W 4—4 FfFE fe 0 0 i DB L=2D
i, 3R S AR I 8 RSB IR TR R R R
FRBREEC T R BE 5 07 4 5 AH BE BA 38 O, HE o O

4—4 ¥ I BT i 728 R F e B I Y DR L=
2.5D I, B AR N I8 Y J5 BRI A R, E o
A R0 B /K A 0 FR TR T AR AE T B
JRIAAAS 2N 7070 K J e AWK AE 3843 2 R 1 ff
N RER T % 4 K 5% 5 Wi 12 /0, JUHAE
Wil 4—4 MBI, @XFT 2 Sk, 3
SRR R E S 1S K AR b A — 2L,
2 A AR S A E B AR T R T S S D
K BERLAEAE /NI AT ; XF T 3 51 4 53K
TR PN ST T $4 90 2R 3 AR S R B 3 S RE A
FETE/NIR AL, B 3 B T P i g,
3.3 HTERSSH

MR 3 FIE 3 A ASHE &I, AN [R]85 % L 4 AR
W RGERANE, R T i — 20 e i Kt A Y
FERS I, I IE SIS0 AT Sk, X 25 SR AL T
Z N7 BT A A BT TR A

Bl 5 itk i 2 m A, v LU R TR, 1
AT — 2 1 DA AR RORUBE Y e 1o ([l rh 21
ELEHE) | =90 ™ i ) i A A O, 2 5 K A2
E TR A TR e DX, 3 AR R A, 5 RE A A LR
Ui, 3 TEsKC 2R R DX S5 RE A /N LY
EW 4 5 AL 53 A0 S ST XK, I BEAR R
Rl BET ; 58 4 T kK [T 5E X 2K, ik 4k 40 A
o) ANCEEE K AE T TR 1 Sk Kot ik O B T
AN LRI, A HEARAR G %6 17 8,1 Sk

Vol (m.s-1) ] [ [
-0.1 0 0.030.06 0.090.12 0.15 0.18 0.21 0.24 0.27

(¢) HE17
E5 #ktEERE

(d) HE18

- 56 - KA K A 2021 ,41(4)  Tel:025 -83786335  E-mail :j2@ hhu. edu. cn hitp ://jour. hhu. edu. cn



[1E DX 2> 90% 24, 2 11 B 30 A 76 A B8 1) 3
WL ,2 A5 3 A5 E K A N R E X 58 4V 2K 7 58 18
L1 S kKO A B, e X 30% A
£ ,2 SRR A TC I AR Ak, 3 5k K Sl 22 i ]
BEXIH AR 3 5 4 57K I BE AR AT /DN R TE I8
MK T2 A B A, S 4 T M aEE K I
BT, ML E SR,

B 6 At P2, TR B JF R T, 1
5 AR R TR A TR DX 4 ] e ¥ LA L T
ERAH YK, BRI ERA,2 5K i A
FE I X, 18] 30 MG 171 S fift 22 E 7K RiT ot , [l g
L Z I AIA Y R, BB, J5REA S0
FELE 3 St/ ZE MG 35 /N IR IX. | s B A7 AE 4%
T T 4T K KRB UE X 58 4T 2K 2k
A3 AR SIRRR AHE K b 5 RE AL R 15 R K
BRI IE BL/INE FRE I R AR TR 1T F
1 Sk B X /0 909% #2457 ,2 5 F1 3 S kK
M EIHEX TG, 55 4 M EL, 1 5 2Kt i i v 1Rl
B K, % 18 N, 1 5 3R /K it [l e X s /> T
60% A7 ,2 S5 A1 3 S kK ZE M [ E X 2k 4
HEAKHLJE BEF /N FRLIE , 1 ~ 3 5 HE /Kt 5 BE A7 A
Zei, Mtk 2 A EE N, g 4 iyt
IR AS AT, TSR AR

COACTTSDN [ [ D i I —— |
-0.1 0 0.030.06 0.090.12 0.15 0.18 0.21 0.24 0.27

(e) 1T

(d) J7%18
Bo kit RRES
BT R AR JZ A, AMER L R TR T 1
S K AR AR D IXC 18] 38 XA Fo T 2= A e

FERAR YR, WA B AR ,2 K i A A7
FEBEE DR, 1513 XA L i 2 A 2 SR/, 1~ 3
S K b S RE AL 3 £ DA 2K b A ) 35 S AT 2 3 1)
HKE K AAXFR; T4 T, 1 5K i
Tt 4 DXl B A I | A A R S A A A A e
i B Kb 38 2 R A %o BR T 1) 14 UK A8, 2 5 2 K S ]
TE DX 2% | Jo BEAD AR SEA X BRI 7] /K 45,3 5t
K J5 BE Kb 3t 2k 35 50 X BR U 1l iE K S R 17
T, 1 Sk FE XD 60% 22 47,2 5 itk Akt [m]
JE DX D 50% Fe A7, it KI5 BEAEAE /NI E 168 5 T
18 N, 1 S 2 kK [l e XA i e /b JiE RE
TR A B SR T AR AR, 3 5 /K b 5 BE i 2k
S3ARRA I ATXERR, MR KR 2 A B A
TrEE 17 B 0 K U A R i, TR o A )
XK

Va/(m.s) I T [ e
-0.1 0 0.030.060.090.12 0.15 0.18 0.21 0.24 0.27

(c) HFE17

(d) HE18
E7 #ABRERS

3.4 WEREHESH

K8 A H o s R ET
1 ~4 Stk A A A AR Gk X I 43 A7 7™
ANE HH 1 S 2 SR A R 2 TR 4 My
217 FHAIAC TR X E 1552 5K
TS A FEA I 5], 3 5 Fi 4 538 7K b 37 5 40 A1 2
AIXERR T ZE 18 R 1 S0 2 Sk /K it 97 7 3 X Ui b
T—¥2ZZ HREMKIH R AR ,3 54 5
HEK It G X K T S A A SRR

5 MK RS TR R bR R, TR

KA K A 2021 ,41(4)  Tel:025 -83786335  E-mail :j2@ hhu. edu. cn hitp ://jour. hhu. edu. cn - 57 -



Va/(m.s1)

-0.1 0 0.030.060.090.120.15 0.18 0.21 0.24 0.27

(b) J524

(1) HEs

8 4 AN HEKMINE EH [ EE = E
x5 4 NHKBARERSIENER
V% 6/(°)
WIS

15 25 3% 45 T 15 25 3% 45 T
EW7E S 73.00 77.68 77. 64 79.05 76. 84 75.90 75.90 71.79 71.33 72.50
T4 90. 37 89.27 89. 82 91.36 90. 20 62.50 62. 50 69. 47 68. 14 67.13
ESY 89.18 88. 00 88. 18 87.39 88.19 64. 02 64. 02 69.93 69.59 68.15
%18 77.39 78.93 79.91 83.80 80. 01 71.86 71. 86 70. 87 69.28 71.02

AR )l ) S S R R R
76. 84% , JAIMT 1A B B AT 35 M- BI{E R 72, 5°;
T AN Al 2B Ay A B A EEROR, e KA &
91.36% , FIHEE T 13.36% , 44 %0 17. 4% , 1
Y\ WG T I B3 A R B, SR b T
5.37°, FFERN 7. 9% s 75 17 F Bl 1) 3 o0 A
WIS EE A Y T 11, 35% AR TR 4
DHRE 2. 01% , 09\ W T 3 B2 A Y M A BT T
RSP0 T 4.35° AT 4 b 1,022 07
218 T il e o B A AR Y S A R s, P
T 3.17% , WHNWT 10 8 B BT 2 s A T R, °F
BIwi T 1,480, LRGSR YN H B B SO A
PEM R IR R AMER 1, I 58 4 BRI
SR RN T T AS RN IR S A I R E
WS 4 BRSO R, N TS0 £
4 [RETARRE  FREBUR A 2510 1 SR K, R
FLIA 3 XA PO AT A A ST, i T R KA
M4k 0. 8D, [ 9 Sy sk ST TH i [l (y = 0 Ab Ay itk
KT o TR R, 1 S K AR R R
FR) 7 T 3 (PRI AR 2T G 2R DX ) | 5 38 r O B 1 7K Tt
HEI5. 3D BEUIEE 0. 6D, KR/ 45 R 3T 037 25 5 Wi
K, WEBEMSRARE, WA B UGE SR
LB 2 46 /N — 21 2 2 e I 5 B PO ) /TS
2.2D, 10 A3 0. 1D, Jig s W] SR, %o ik 7K A fi ik

ISR/
.58 - AAD K b AR 2021 ,41(4)

Va/ (m.s-!) IR .
-0.1 0 0.030.06 0.090.120.150.180.21 0.24 0.27
4

3
2

zID

—

y/D
(a) FHF

= —

e
= ——

I

I\

'Ill

zID

bii o]

~
>
4

—
—
-
v
¥
=
=

yID
(b) HE4

9 Bk ER

4 e

a. JAFE T, 1 ~3 S KA RRIEN
[IHE X, AN GE, Wl A A AN 385, Hod 1 5
KL [R1HE DX o 362 E K

b. BRI AT LAA RO IR Kt i (145
YR A /K T L b 3 1 A 2R 1 B, TR 1S
BN RRRE 515010

c. HEAGHEER 1D MR 25, BEE N
1.25) F, b7kt R RUBE [T i 5 47 2K, i i 40 A 35

&

Tel:025 -83786335  E-mail ;jz@ hhu. edu. cn hitp ;//jour. hhu. edu. cn



I N 8 RS D AN B R NG 51
91.36% , BB ff /NG B B O e fe

SE Lk

[ 1] e AR EKFIER. 2019 4F 4 EUKF & RS it
WIRT. dbmt . E KR H R, 2020.

[2 ] XU KA BOKFESE[ M. LA FEDKRK AL R,
2009.

[ 3] Tk, A, FE KOG, J 0l il it S i A 8 J 4 it 5 £

BEUBESE [J]. KK AR, 2006 (9) :4143. (YU

Yonghai, XU Hui, CHENG Yongguang. CFD numerical

simulation on modification of flow pattern with flow

deflector at fore-bay of pumpingstation [ J]. Water

Resources and Hydropower Engineering,2006(9) .41-43.

(in Chinese) )

PP, TARGE whab g, 4. KB HEK A & X7

TSR Hr [T ] A0k T 5241 ,2015,31(16) :

71-77. (Z1 Dan, WANG Fujun, YAO Zhifeng, et al.

Effects analysis on rectifying intake flow field for large

[4

[

scale pumping station with combined diversion piers [ J].
Transactions of the Chinese Society of Agricultural
Engineering, 2015,31(16) :71-77. (in Chinese) )

B, B R A AR BRI ol 45 O il AT
T AR BRI IR [ ) ] Al T 252412 ,2015,31
(7):100-108. (LUO Can, QIAN Jun, LIU Chao, et al.

Numerical simulation and test verification on diversion pier

[5

[

rectifying flow in forebay of pumping station for
asymmetric combined sluice-pump station project [ J].
Transactions of the Chinese Society of Agricultural
Engineering, 2015,31(7) :100-108. (in Chinese) )

[ 6] R, 2R, KA T 7K V552 il i b T A B B 5 15 it
I [T, K 7K i B2 T 2010, 30 (2) : 70-74.
(FENG Jiangang, LI Jie. Flow patterns in forebays of

large urban water source pumping stations and

countermeasures [ J ]. Advances in Science and
Technology of Water Resources, 2010,30(2) :70-74. (in
Chinese) )

[ 7] BEEII5 PR, 25 R PR S B ol 2538 7K i 3l
PR BT ()], KR 2 42,2001,32 (1) : 1-5. (BAI
Yinbaoligao, SUN Dongpo, LI Guoqing. Adjustment of
flow momentum in curved channel by using diversion grid
[J]. Journal of Hydraulic Engineering, 2001,32(1):1-
5. (in Chinese) )

[ 8 ] IR ARKGE, BIARE. 5 M x 25 18 /K 3 Y 52 0 73

BriT]. Aedb KR K M 2 BE 24 4, 1999,20 (1) : 6-10.

( TIAN Jinghuan, SONG Yongjia, TIAN Lingang.

Analysis of the effects of flow-guide-rail on flow structure

in channel bend [ J]. Journal of North China University of

Water Resources and Electric Power ( Natural Science

Edition) , 1999,20(1) :6-10. (in Chinese) )

AR, B A 0 = A T D N

VAR ] 7RI oK o B 1 2 8, 2019, 39 (6) : 62-67.

KA KA R 2021,41(4)  Tel:025 - 83786335

[9

[

[10]

(11]

[12]

[13]

[14]

[15

[

[16]

(FENG Jiangang, MENG Xiangyun, QIAN Shangtuo. Sill
rectification  characteristics downstream a unilaterally
arranged pump-gateway [ J]. Advances in Science and
Technology of Water Resources, 2019,39(6) :62-67. (in
Chinese) )
THAL, ST, X 2 3k T 1) S 7K Tt 2 B B B
ERLLLT ], HEERLAR T2 2441, 2014 ,32(5) :393-398.
(LUO Can, CHENG Li,LIU Chao. Numerical simulation
of mechanism for sill rectifying flow in pumping station
intake[ J]. Journal of Drainage and Irrigation Machinery
Engineering,2014,32(5) :393-398. (in Chinese) )
TR 25 R . S IR TR IR SO RS UL 174
KRR T] . KR LB 398 8 ,2020,40 (1) :25-31.
(FENG Jiangang, LI Zhixiang, QTAN Shangtuo. Study on
hydraulic ~ characteristics of double-sill  rectification
downstream a sluice-pump station [ J ]. Advances in
Science and Technology of Water Resources, 2020, 40
(1):25-31. (in Chinese) )
EERR ATRAR DR, A5 R T IR ORI B R 1 5 s i
WS LA SR TT R[], HEEYLUAR TR A 412
2020,38 (5):476480. ( YING Jiawei, YU Xiaodong,
HE Wei, et al. Volume of fluid model-based flow pattern
in forebay of pump station and combined rectification
scheme [J]. Journal of Drainage and Irrigation Machinery
Engineering, 2020,38(5) :476-480. (in Chinese) )
JEl 2 JE AR R RS A5 R ST A X ) ) 32 7K 2R 3 i
A A R S AR AL [T ] N 2 E R (AR
Bl ), 2020,23 (1) ;73-78. (ZHOU Man, ZHOU
Chunfeng, ZHOU Yanxia, et al. Influence of circular
columns on flow pattern in side-intake forebay of pumping
station and rectification mechanism [ J ]. Journal of
Yangzhou University ( Natural Science Edition) , 2020,23
(1):73-78. (in Chinese) )
SRR ST BRI A5 A0 i o SRR D A R A e
BRI T]. KA KR R ,2017,37 (4) :53-58.
(XIA Chenzhi, CHENG Li, ZHAO Guofeng, et al.
Numerical simulation of flow pattern in forebay of pump
station with single row of square column [ J]. Advances in
Science and Technology of Water Resources, 2017, 37
(4) :53-58. (in Chinese) )
WAFZR, E R, X, 45 AL il 1 1) i b By SR Ak
BUUBFTE[ ], BB A4 (T2 RR) ,2018,51(7)
577-588. (XU Cundong, WANG Guoxia, LIU Hui,
et al. Simulation study of preventing sedimectation in front
inflow forebay at large-scale pumping station [ J ].
Engineering Journal of Wuhan University, 2018,51(7) .
577-588. (in Chinese) )
(VI PN b NP =W 7 LK W o A R
[J]. KFI24]R 1997 ,28 (3) :17-26. LU Linguang, CAO
Zhigao, ZHOU Jiren. The optimum hydraulic design of
pump intakes [ J]. Journal of Hydraulic Engineering,
1997,28(3) :16-24. (in Chinese) )

OB A 12021 -02 - 11 Sk HB2T0)

E-mail ;jz@ hhu. edu. cn hitp ;//jour. hhu. edu. cn - 59 .



