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Tab.1 Dimensions of two-stage flap valves m
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Fig. 1 Elevation of pump station body and road crossing culvert
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Fig.2 Schematic diagram of calculation area
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Tab.2 Two-stage flap valves opening angle of each scheme
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Fig. 3 Flow line diagram of culvert section
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Fig.4 Vector diagram of flow velocity at culvert outlet
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Fig.5 Schematic diagram of selected research

section in culvert
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Fig. 6 Curve diagram of uniformity variation of axial flow
velocity in computed sections under different schemes

HITEL 6 FTAL, 45 77 58 T8 4 U o 2 2 B2 4% i B
B RAE B WP T . TR 1T IR/
AU L EER U 3 5) JE Ab T AR AR B K
UL T G S A1 A K 5 B G A R T T SR 2
B A ) S A AR T B T 5 1 A
Ak T AR K AP L g B A0 1T IO A 2
The AETFR 3 P AR 14 m A FHE S 5
FETHHI ., HAE 33 m Ak it o 45 ) Bl i AT )
J7 58 UL WA P9 0 A5 45 B B, MiAE T7 48 4
TSI BEEAE 14. 0~19. 5 m Z [ i B 2 T, If
HERFAE o T ICAA 107 S8 B9 K FF R 38 1L B i
WANFRASRE TR EUcE. ikl 5, S50 8
FVEIREN T 58 3.4 I AR IR Y AR KRR S B
AR BV RAS
34 KAMKZH

T8 MR B T 4 FPFA 1T BT S Y
HKRAE R IR IR o B LA 45 07 58 1 IR A
K IJBREE R 7, R A4 7 2R A B
PRI BB X A 05 T A ST IR A
MR ITEEE R LA 8,

HITEL 7 RTAT, 4 Fh 77 58 4% i F 89K g 2k
FYREFA T IR v/ s B BE IS R R
A B R B9 K 745 % B4 S BB . L
JAE 16 m’/s @, AT IR B J5 58 1 ok
I FRAE N 0. 353 m, T TF i A BE S O 58 4 I K
TR 0,074 m BEZTFRET 79.1%.

HI Il 8 RIAL 7 [F] — T IS f B L RS B
BH I R BN S AR TG, I 245 7 1 1H E



A TR S5 < Rl XU S AA T 1D AU 25 20 # « 165 -

5 AL 5 )
0.40F
035k = POEL ETIs T
' —e— J5%2. £T33°. FIss
0.30F —&— J5%3. £T46°. T164°
—v - J5%4. ET53°0 RT70°
<0251 5% o 5]
®
0 0-20
R L
2015
0.10F
0.05f
0.00F
1 1 1 1 1 1 1 1 J
0 2 4 6 8 10 12 14 16 18

E/(m's™)
7 BEARTHEEKNBERETNHEE

Fig. 7 Change curve of culvert head loss under each plan
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Fig. 8 Curve of variation of drag coefficient along
the route under each scheme
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Analysis of Flow Pattern Behind Two-stage Flap Valves of Pumping Station

FU Guo-cong', CHEN Hua', ZHOU Bing-nan', LIU Jian-feng', XIA Hui’, LU Wei-gang'
(1. College of Hydraulic Science and Engineering, Yangzhou University, Yangzhou 225009, China;

2. Jiangsu Surveying and Design Institute of Water Resources Co. , Ltd. , Yangzhou 225127, China)

Abstract: In order to deeply understand the impact of the alteration of different opening angles of the two stage flap

valves on outflow, a two- stage flap valve of a certain pumping station was taken as an example. Choosing four opening

angle schemes widely used in practical projects, the three-dimensional flow pattern behind the two stage flap valve under

different flow rates was simulated. The influence of flow streamline, velocity uniformity and hydraulic loss in culvert on

the flow pattern was analyzed. The results show that the resistance loss coefficient along the outlet culvert is inversely

correlated with the opening angle, to be specific the larger the opening angle of the flap valve, the less the hydraulic loss

of the water flow in the outlet culvert pipe, and disparity degree becomes more obvious with the increase of the flow rate.

When the flow rate is 2 m®/s, the hydraulic loss of the outlet culvert pipe in scheme 4 decreases by 49. 6% compared to

that of scheme 1; When the flow rate is 16 m® /s, the hydraulic loss of the outlet culvert pipe in scheme 4 decreases by

79.1% compared to that of scheme 1. To conclude, the larger the opening angle of the flap valve, the better the flow pat-

tern in the culvert and when the flap valve is opened to 46°for the upper flap valve and 64°for the lower flap valve in

scheme 3, the flow pattern in the culvert has tended to a better state.

Key words: two-stage {lap valves; flow pattern on the rear side of the flap valves; flow pattern analysis; numerical simula-

tion; pumping station





