FLUTE H6H Mok db W 5 ok AR Vol.17  No. 6
2019412 H South-to-North Water Transfers and Water Science &. Technology Dec. 2019

DOI:10.13476/j. cnki. nsbdgk. 2019. 0149

WIS X B B A5 AL HEAK 1 s B B e i s ma L . ma /K AL IR 57K FIBH4%, 2019,17(6) . 178-186. CHU C H, LIU
C.SUN Y M, et al. The influence of submerged depth of pump station inlet on vortex[ ] ]. South-to-North Water Transfers and
Water Science & Technology,2019,17(6):178-186. (in Chinese)

SR UG 3t 7K O i# i iR FE X e iR 1Y 22 i
;%ﬂ‘l,(éll 75(“] fi’él 73’]‘}—‘- &2 9El%%3 9%"{2‘”]1 ’ 'jﬂ? %ﬁ\_l

(L AN R KRS REIR BN 1 TRE 2B T8 M 2250095 2. 1L AR F /KL I AR AR B4 PRy L 5 9 2500135
3. LZR A T )/ N ) K A A B 55 P » BE R 250013)

E A IE PR K F e 23 18 H K ALB AT BRUKRMERE . BE/K D ) 6 A K R DL 5 JE /K 101 W B0 TR JEE A K
LEE A S PRIBA TR DL HL 5 AN [R] B TR BE el o BB AU 70 M AN [ 8 B TR It il kK T A U S 254 e
AR AR B A U . BIRFE SRR AR AN E BEIRIE 0. 09D~0. 2D ], Bl g T R 152 (9 39 O Ji i
BEAR/IN . WEBCTREE g 0. 09D Heie 35 B fie A 7R BERE D 0 A1 0. 05D WARBL B BeAT W L ifieii ™ A . W BLRE N
0. 09D.0. 14D.0. 2D B . e H41E B 2 BEAR PR IES K AR 0.3 m MHEZ k. W58 Rl b stk 0
BERRE SRR —ES%

BRI : F 5 R K 5 M TR L 5 e s B (AU

FESHES: TVI6  TEIRER:A  FHRECRRRS )RR (0SD):

The influence of submerged depth of pump station inlet on vortex
CHU Changhong' , LIU Chao' ; SUN Yumin® , CUI Yujing® ,ZHANG Chongyang' , LEI Zhen'

(1. Schoolo f Hydraulic s Energy and Power Engineering ,Yangzhou University ,Yangzhou 225009, China;

2. Shandong South-to-North Water Trans fer Project Construction Administration , Jinan 250013, China;

3. Rivero Haihe Rivero Huaihe Rivero Xiaoging Serva Administrado Servo Centro . Jinan 250013, China)
Abstract; The inlet vortex of the pumping station can endanger the operation of the pump and reduce the performance of the
pumping station. The occurrence and development of the intake vortex is related to the submerged depth of the intake. In this
paper, five different submerged depths were selected based on the actual operation of the pumping station, and therefore, the
numerical simulation was carried out by using fluent software. The flow field structure of the intake of different submerged
depths were analyzed, and then the vortex value and the distribution law of vortex were obtained. The results showed that
submerged depth at 0. 09D (intake height of passage) to 0. 2D and constant flow rate, the vortex strength become smaller with
the increase of submerged depth. . The vortex intensity of the 0. 09D submerged depth was the largest, and there was no obvious
vortex at the submerged depth of 0D and 0. 05D. The results also revealed that when the submerged depth was 0. 09D, 0. 14D
and 0. 2D, respectively, the vortex was terminated near 0. 3 m below the top plate. The research results can provide a reference
for the design of the inlet submerged depth of the pumping station,
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Fig. 1 Inlet forebay model diagram
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Fig. 2 (a)Hydraulic loss varying with the number of grids; (b) Results of mesh generation
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Fig. 3 Sectional schematic diagram
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Fig. 4 Velocity distribution map of flow field (submerged depth 0. 2D)
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Fig. 5 Vortex streamline map of inlet (submerged depth 0. 2D)
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Fig. 6 Velocity distribution map of flow field (submerged depth 0. 14D)
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Fig. 7 Vortex streamline map of inlet (submerged depth 0. 14D)
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Fig. 8 Velocity distribution map of flow field (submerged depth 0. 09D)
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Fig. 9 Vortex streamline map of inlet (submreged depth 0. 09D)
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Fig. 11  Velocity distribution map of flow field (submerged depth 0)
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