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Numerical simulation of starting process of axial flow pump with quick stop gate
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Abstract: Rsearch on the starting process of the axial flow pump is a very important part of the research on pump stations. In or
der to capture accurately the dynamic characteristics of an axial flow pump in the starting process, a three dimensional geomet
rical model of the full passage was established. T he CFD software Fluent, the dynamic mesh technology based on finite volume
method, and the VOF multiphase flow model were all used to conduct three dimensional transient numerical simulation of the
axial flow pump,from which the variation patterns of external characteristic parameters were obtained. When the opening time
of the gate was 60 s, the maximum head was 2. 76 m at 12 s, which was 1. 28 times of the rated head. Less starting time of the
gate led to a lower starting head, but it aggravated the back flow. The results show ed that the dynamic mesh technology can be
used in 3D numerical simulation of the starting transition process of an axial flow pump with a quick stop gate. T he results can
help optimize the hydraulic parameters of pump stations and can be used as a reference for the research of the transition process
of axial flow pump units.
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Tab.1 Parameters of an axial flow pump with a straight outlet
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Fig. 1 Geometrical model of an axial flow pump
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Tab.2 Results of different meshing programs
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Fig.2 Grid changes at the quick stop gate
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Fig. 3 Control law of the runner and quick stop gate

3

3.1 AHIERHEAFEIN

) IR S AR WL 4,2 s I HLAL AR T
Ji, SRS AR E AEWI AR B . MR N 2 s JF
U, $H A K, mHAREE IR TS, K E N
KL FTE, AR D, 2SN i AL . R
T FMESR S 2 S HIFE. FTTRITFE I B
- H K KA, 5 H KGARETE Y K T, L3 KT T
I BN 2 KA, T B S H KR E o K
FEA g o, A K R A KO IR AL, K A
KR AR e B 4 FTOL, 7 s B HUK R E N
SR AR C IR, TGN K R N A R
FiL, K A REAE 2 AR A eI FLH g e K
THEs I RELE 26 s BFEE R, BEITHKIE WS 2
FEARHE H, wa AL A T R 19 A S T, 1 1] R
LUl 3, FLAmA T AR . 25, BE AP ]
(WITFIA, v AL VR R R 65 s B T 1 L 584
FFIA, SICIR AT, T AL PR RS s 7 H Kt
Pl B, HLALEN IER S TR, i i e 45 .

4
Fig. 4 Profile of the pump during the starting process
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Fig. 5 Variations of the typical parameters during the starting process
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Fig. 6 Velocity vector at the quick stop gate
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Fig.7 Variations of pressure distribution on blades during

the starting process
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Fig. 8 The comparison of parameters in two starting time cases
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